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of the intrahepatic and extrahepatic 


In biliary tract surgery, hydrocholeresis — 
with Decholin and Decholin Sodium _ 
enhances results. The greatly augmen 
flow (100 to 200% increase) of thin, : 
free-flowing “therapeutic” bile produced, £ 
lessens the incidence of postoperative _. 
difficulties. This postoperative flushing | / 


biliary passages removes thickened bile, 
mucus plugs, small stones, clots and 
debris—and appears to obviate the postchole- 
cystectomy syndrome in many cases. 


For prompt and intensive hydrocholeresis, inject £ 
5 to 10 cc. Decholin Sodium intravenously once daily 
for three days. This is then followed by a 


course of Deckotin Decholin (brand of dehydrocholic acid) 


and Decholin Sodium (brand of 
sodium dehydrocholate), trademarks reg. 


DECHOLIN 
DECHOLIN SODIUM 


AMES comPANY, INC ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 
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“A very real 

improvement’’* 
in oral 
cholecystography: 


The new cholecystographic medium ,Telepaque, with 
high iodine content (66.68 per cent), gives dense 
clearcut shadows and is frequently effective when 
other mediums fail. It is well tolerated and rapidly 
absorbed and excreted. Telepaque does not delay 
emptying of the gallbladder and permits visualiza- 
tion of the bile ducts in a substantial percentage 
of cases. 


Telepaque, trademark, brand of iodopanoic acid (3-[3-amino-2,4,6-triiodopheny!]-2- ethyl; ic acid) 


Telepaque is marketed in small, easy to 
swallow tablets of 0.5 Gm. in envelopes 
of 6—customary adult dose — boxes of 
5 and 25 envelopes. 


* Morgan. R.H., and Stewart, H.B.: To be published. 


New 18, N.Y. Winosor, Onr. 
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postoperative nausea 


and vomiting controlled with 


NEW AMPUL DOSAGE FORM OF 


DRAMAMINE 


In a report of 1,192 surgical patients receiving 
the “Dramamine routine,” Moore and his 
associates! state: “Intramuscular Dramamine 
definitely appears to decrease the incidence of 
postoperative vomiting irrespective of the type 
of premedication, anesthetic agent, person ad- 
ministering the anesthetic, and postoperative 
therapy.” 


The parenteral form of Dramamine may be ad- 
ministered intramuscularly or intravenously. 
The intramuscular route is recommended. If 
given intravenously each cubic centimeter 
(50 mg.) should be diluted to 10 cc. with 
sterile, normal saline and injected slowly. The 
recommended intramuscular dosage schedule 


Brand of dimenhydrinate 


for the control of postoperative nausea and 
vomiting is as follows: 


50 mg. (1 ce.) on call to surgery 

50 mg. (1 cc.) on return from surgery 

50 mg. (1 cc.) every four hours for three 

doses. 

Each 5 cc. multiple-dose, serum-type ampul 
contains 250 mg. of Dramamine dissolved in a 
medium containing 5 per cent of benzylalcohol, 
50 per cent of propylene glycol and water, q.s. 


1. Moore, D. C.: Anderson, L.; Wheeler, G., and 
Scheidt, J.: The Use of Parenteral Dramamine to 
Control Postoperative Vomiting: A Report of 1,192 
Cases, presented at the American Society of Anesthe- 
siologists, Washington, D. C., Nov. 5-8, 1951. 
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ONE KILLS FASTER 


Antiseptics that stab at bacterial invasions 
..-killing some but not all organisms... 
lack decisive germicidal action. 


Zephiran chloride—a bactericidal 
agent —kills hemolytic streptococcus, 
staphylococcus, Escherichia coli as 
well as many other pathogens com- 
pletely within seconds or a few 
minutes in vitro. A refined anti- 
septic, pharmacologic tests for 
tissue tolerance are made on 
each lot of Zephiran chloride. 


Supplied as: 


Aqueous Solution 1:1000, bottles 
of 8 oz. and 1 U. S. gallon. 
Tincture 1: 1000, tinted and stain- 
less, bottles of 8 oz. and 1 U.S. 
gallon. 

Concentrated Aqueous Solu- 
tion 12.8%, bottles of 4 oz. 
and 1 U.S. gallon (1 0z.=1 

U. S. gallon 1:1000 solu- 
tion). Must be diluted. 


CHLORIDE 


for antisepsis with finesse... 


Zephiran, trademark reg. U.S. 


w. 
& Canada, brand of benzal- 


New York 18, N. ¥. * Windsor, Ont. konium chloride refined 
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p THIS CATALOG , profusely illustrated im color 
~  “tontains hundreds of items of interést to the 
order items from it ROL 
and to such allied fields as Anesthesiology 


Surgical Supply Dealer Radiology , Proctology and 


Gastro - enterology . 


THERE IS NO SATISFACTORY SUBSTITUTE FOR QUALITY 


y 
ur loth Edition Catalog of 
f 4 
| 
4 
| ] UNITED STATES CATHETER and INSTRUMENT CORP.. 
¢ 
J | 


fy 


% pening the door to... 


INCREASED CARBOHYDRATE ALIMENTATION 


| 10 ravert. SOLUTIONS 


“Ka (INVERT SUGAR) 


4 e for twice the calories of 5% Dextrose © in equal infusion time 


e with no increase in fluid volume 
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10% 


(INVERT SUGAR) 


—the first major improvement in parenteral 
_ carbohydrate therapy since dextrose 


e Provide twice as many calories as 5% dextrose 


e In equal infusion time 


e With no increase in fluid volume or vein damage 


Until recently, the limited rate of dextrose 
utilization has made it impractical to administer 
adequate carbohydrate for many patients. 
New Travert Solutions help overcome 

this difficulty. 

Travert Solutions are utilized more rapidly 

at similar or at greater rates of infusion 

than dextrose. A liter of 10% Travert Solution 
(400 calories) requires no more time 

for administration than a liter of 5% dextrose 
(200 calories)— yet the patient gets 

twice as many calories! 


10% Travert Solutions are available in water 
or saline in 150 cc., 500 cc., 1000 cc. sizes. 

For the treatment of potassium deficiency, 
10% Travert Solutions with 0.3% potas- 
sium chloride are also available in 1000 cc. 
containers. 


PARENTERAL t ide nutriment . 
Iravert 0% 


to spare protein 
by minimizing protein catabolism 


to help maintain hepatic function 
to inhibit ketosis 


Travert is a trademark of 


products of 
BAXTER LABORATORIES, INC. 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois * Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES * EVANSTON, ILLINOIS 
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New wmproved A 


1 Greater tensile strength: One of the strongest silks 
ever created — smaller diameter sizes can be used every- 
where to minimize trauma and foreign body reaction. 


2 Withstands repeated sterilization: New Anacap Silk 
can be boiled or autoclaved six separate times without ap- 
preciable change in either strength or texture. In laboratory 
tests almost the full original strength is maintained even 


after 234 hours of boiling. 


4 3 Easier to handle: Firmer, not limp, Anacap Silk speeds 
Ye operative technic. Braided by a new method that minimizes 
= “splintering” and “whiskering” it passes readily through 
ee tissues. The ease of handling Anacap makes it a “new ex- 
oe perience” in silk suturing. 


4 Absolute non- capillarity: Having no wick-like action, 
new Anacap Silk is resistant to body fluids and will not 
spread an early localized infection if it occurs. 


5 Doubl 'y ec onomical: Low in original purchase price, 
new Anacap Silk is also low in individual suture cost be- 
cause of its long sterilization life. 


In sizes 6-0 to 5 on spools of 25 and 100 yards; sterile in 
tubes with and without D & G Atraumatic® needles attached. 


DAVIS & GECK, INC. 


® 
57 Willoughby Street IOy> Brooklyn. 1, N. Y. 
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another important advantage of Thiomerin: 


Suitability for Home Administration 


references: 


1. Journal-Lancet 70:298, 1950. 
2. —_ Mountain M. J. 48:99, 


. Am. J. M. Sc. 218:298, 1949. 


Cincinnati M. J. 31:137, 1950. 


M. Times 79:83, 1951. 
J. A. M. A. 146:250, 1951. 
Circulation 1:508, 1950. 


BESeen on aw 


tom Soc. New Jersey 48:12, 
. Am. J. M. Sc. 219:139, 1950. 


Southern M. J. 44:44, 1951. 


The self-injection of the thionated mercurial diuretic, 
Thiomerin, has now become a well-established procedure for 
patients who have congestive heart failure, just as the self- 
injection of insulin has long been a well-established procedure 
for patients who have diabetes. 


Numerous authorities!-!2 recommend Thiomerin for home 
administration because it is as well tolerated and predictable 
in effect when given subcutaneously, as when given intra- 
muscularly and intravenously. The technique of injecting 
Thiomerin Sodium may be quickly mastered. 


Consequently, more and more physicians are finding that 
it is often desirable to instruct the patient or a member of his 
family in the use of Thiomerin so that injections between 
visits can be made on schedule—according to the dosage 
plan that best suits each patient. 


A supply of printed instructions for patients will be sent 
to the physician on request. 


THIOMERIN 


SODIUM 
MERCAPTOMERIN SODIUM WYETH 


Council-Accepted Mercurial Diuretic for Subcutaneous, Intramuscular 
or Intravenous Injection 


Wijeth INCORPORATED, PHILADELPHIA 2, PA. 


j 
= 
- 
Now 
‘ U. S. Armed Forces M. J. 
1:332, 1950. 
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more rapid relief of pain 
WITH THE motorized intermittent 


WHEN CERVICAL TRACTION IS INDICATED 


Pain in the Shoulder, Neck, and. Arm; 
Brachial Plexus pain due to: 


Herniated Cervical Disc 
Osteoarthritis of the Cervical Spine 
Narrowed Intervertebral Foramen 


Other Conditions in Which Cervical 
Traction is Indicated 


With the Motorized Intermittent 


£ “Some patients who had previously received 5 to 8 Tr actolator, it is now possible 
as pounds of constant traction without relief obtained h er ° 
a rapid relief when 25 to 50 pounds of force were ap- for the paysician to supervise 
plied... Constant inadequate traction will not provide — ° 

relief of pain; whereas adequate traction, even though administration of a carefully 


applied intermittently, will often provide relief.” . 
Intermittent Traction for Herniated Discs—by Bernard graduated, smooth traction 


% Judovich, M.D., Golda R. Nobel, M.D. Medical Times, 


i Jon. 1952; Pain Syndromes — Bernard Judovich, Wil- force with pulls up to 50 pounds 
liam Bates. F. Davis Co., Philadelphia, 4th edition 
— lin press) 1952 ... Safely, precisely and 


Suitable for Hospital  /omatically . . . affording 
or Office Therapy _ relief of pain often 
e Comfortable unobtainable through 


e Sturdy - other techniques. 
e Automatic 


The Motorized Intermittent Tractolator 
is now in daily use in physicians’ offices 
and hospitals. It is a dignified, hand- 
some addition to your professional equip- 
ment, designed in consultation with the 
medical profession. Duration and amount 
of pull are automatic, once set for treat- 
ment. The apparatus is easily adjusted 
to the individual patient. Complete, 
simple instructions are provided with 
each Tractolator. 


The Moforized Intermittent Tractolator is 
also available as a bed apparatus for 
cervical and lumbar traction. Details on 
request. 


*Patent Pending 


WRITE FOR INFORMATION, Douis Yellin. gne:: 
CASE HISTORIES, LITERATURE S Ye in, In id (Medical Tower Building) 


Surgical & Orthopaedic: Appliances Philadelphia 
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CUMOPYRAN...here’s how it. 


compares with Dicumarol: 


1. Hematuria has not been observed in pa- 
tients receiving CUMOPYRAN over prolonged 
periods except in a few instances where over- 
anticoagulation had occurred. 


2. Little or no gastrointestinal disturbance 
has been encountered with CumopyrRan. 


3. Certain authors have believed it easier 
to maintain the desired prothrombin level 
with CUMOPYRAN. 


4. Onset of effect is sometimes more rapid. 


4 5. It is more potent; therefore the dosage is 
smaller. 


6. Patients who are resistant to Dicumarol 


Ne effect are sometimes less resistant to the ac- 


tion of CUMOPYRAN. 


Ir 1s important that CuMopyRAN be used with the same precautions 
recommended for Dicumarol. Before prescribing CuMopyran, please 
write to Abbott Laboratories, North Chicago, Illinois, for detailed 
literature describing its use and the precautions to be observed. 
CumopyRaN is supplied in 25-mg. and 50- 


mg. grooved tablets in bottles of 100. Obbott 


References: 1. Scheel, L. D. (1949), University of Wisconsin 
U m  @) ra n Press, June. 2. Battle, W. D., Capps, R. T., Orth, O. S., and 
Meyer, O. O. (1950), J. Lab. & Clin. Med., 35:8, January. 


(cvetoce 


3. McCarter, J. C., Bingham, J. B., and Meyer, O. O. (1944), 
Amer. J. Path., 20:651, May. 4, Meyer, O. O. (1950), Weekly 
UMAROL, ASGBOTT Bul. St. Louis Med. Soc., 44:409, April 14. 5, Allen, G. W., 
, Hull, E. (1951), New Orleans Med. & Surg. J., 103:323, Feb. 
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(sulfacetamide-Schering) exhibits bacteriostatic 


activity against most common invaders of the urinary tract, 


While possessing the advantage of a high degree of renal safety, | 


i in addition, provides significant freedom 
from toxicity or sensitization reactions. US 
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ULAMYD 


SULAMYD Tablets: 0.5 Gm. 


CORPORATION 
BLOOMFIELD, NEW JERSEY 
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For Dynamic Fracture Fixation 
Without Impacting Marrow Cavity 


“MEDULLARY PIN 


Look for the name 


“BERIVON”* 
if it isn't Berivon 
it isn't a Rush Pin 


PATENTED 


Optimum temper based on 
fifteen years research 


EVEN FOR COLLES’ 


For Fractures: 
© of shafts 


near joints 


THE BERIVON 


Box 1851 
MERIDIAN, MISSISSIPPI 


Write for information 


FOR IMMEDIATE DELIVERY 


DAY—7195 
WIRE OR PHONE 9.2115 
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Non-toxic, non-adherent, 


jon-macerating—will not 


is or 
cause pressure necrosis a 
erosion...increasingl us' 


in place of rubber drainag u 


tubes. 


Specified for 


SURGICAL 
USES 


Vaseline 


TRADE-mMaRKk 


Sterile Petrolatum 
Gauze Dressings 


Adopted as standard procedure by 


' surgeons, as preferred matériel by 


ORS’s and CSS’s, these superior 
dressings are used as wound cov- 
erings and packings, as plugs and 
drains—as well as being the most 
widely-used definitive dressing for 
burns and abrasions. 


CHESEBROUGH MFG. CO., Cons’d 


Professional Products Division 
NEW YORK 4, N. Y. 


Insist on these superior ready-made, 
dependably sterile dressings — for 
your use in indicated surgery, major 
or minor, emergency or elective. 


op Ctomy. ; 
| 

a VASELINE is the registered trade-mark of the Chesebrough Mfg. Co., Cons’d 


new convenience 


in broad-spectrum therapy 


Easily swallowed, sugar-coated Terramycin 


Tablets introduce new flexibility in prolonged 
courses of administration and are particularly 
suited to effective, well tolerated therapy among 7 Pigs 
patients preferring tablets to other oral forms. mae 
Supplied: 250 mg. tablets, bottles of 16 and 100; we 
100 mg. and 50 mg. tablets, bottles of 25 and 100. _~ 


ANTIBIOTIC DIVISION, CHAS. PFIZER ®& CO., INC. 
Brooklyn 6, N.Y. 
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when other 
external therapy 
seems to get 


nowhere... 


accelerate h aling with 


Study’, after study? after study? 
corroborates the “‘notable’’' success of 
Desitin Ointment in easing pain and 
stimulating smooth tissue repair in lacerated, 
denuded, chafed, irritated, ulcerated 
tissues — often in stubborn conditions 
where other therapy fails. 


Protective, soothing, healing, 
Desitin Ointment is a non-irritating, 
blend of high grade, crude 
Norwegian cod liver oil (with its 
unsaturated fatty acids and high 
potency vitamins A and D in proper 
ratio for maximum efficacy), zinc 
oxide, talcum, petrolatum, and 
lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 
or excrements. Dressings easily applied and painlessly 
removed. Tubes of 1 0z., 2 0z., 4 0z., and 1 Ib. jars. 


write for Samples and literature 


70 Ship Street, Providence 2, R. |. 


OINTMENT. 


pioneer external 
cod liver oil therapy 


in wounds 


(especially slow healing) 


burns 
ulcers 


(decubitus, varicose, diabetic) 


1. Behrman, H. T., Combes, F. C., Bobroff, A., 
— R.: Ind. Med. & Surg. 18:512, 


2. Turell, R.: New York St. J.M. 50:2282, 
1950. 


3. Heimer, C. B., Grayzel, H. G., and Kramer 
B.: Archives Pediat. 68:382, 1951. 
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For unsurpassed quality... 


URETHRAL CATHETERS 
J.—to meet varied requirements | 


; ps: As pioneers in the development of A.C.M.1. 

o latex urethral catheters, a wide variety of 
types are offered to meet the varied needs 
and individual preferences of the medical 
profession. Each provides the distinctive | 
flexibility, economy, and durability charac- 
teristic of A.C.M.I. latex. Exacting stand- 
ards of precision engineering and rigid 4 : i 
control procedures assure the uniform 
quality and performance of all A.C.M.I. 


catheters, of which these are typical: 


No. 2304, 2308, 2302, 2309. Whistle tip, olive tip, 
conical tip with hole in end, and Coudé round tip. 


No. 2301, 2303, 2306, 2307. Hollow tip with one, 
two (Robinson), four (Anderson), and six eyes. 


No. 2332, 2333, 2331, 2334. Self-retaining catheters 
with puncture proof tips: Two and four wing Malecots, 
Pezzar head, and pigtail. 


sa No. 2325, 2329. irrigating catheters: round tip with 
i whistle tip irrigator, and Jelm. 


Your dealer can show you these and many other types, including 
self-retaining inflatable catheters and hemostatic bags. 


FREDERICK J. WALLACE, President 


e Makers, Inc. 


NEW YORK 59, N. Y. ‘ 


-@ 
2303 
2306 
2331 
2334 
ae 
() 
: 
Ke 


IMPORTANT DEVELOPMENTS IN... 


® 


Ss APPLIAN 


U 


FOR THE ORTHOPEDIC SURGEON 


Keeping in step with the requirements 
and techniques of the nation’s foremost 
surgeons are these three of the newer 
items in the extensive line of Vitallium 
Surgical Appliances. Each has been de- 
signed by the initiating surgeon to serve 
a definite need. 


¢@ COAPTATION PLATES Venable Type 
The Coaptation plates are used to impact 
the fracture ends forcefully and hold 
them firmly impacted. Such impacted co- 
aptation facilitates uninterrupted blood 
supply to the traumatized bone cells and 
promotes early bone healing without 
excessive callus formation. 


The Coaptor is a necessary tool in the 
application of these plates. Plates are avail- 


able in seven lengths of 2% to 6 inches. 


@ KNEE PLATES Wright Type 
These acute-angled blade-plates are 
useful for fractures about the knee, 
especially supra-condylar fractures, “T” 
fractures, tibial plateau fractures and 
distal spiral fractures of the femur. The 
blade section is driven into the condylar 
area and the plate screwed to the femur 
or tibia for a simple, effective fixation. 


SPLINES Bosworth Type @ 


In 8” (adult) and 5” (children) sizes for geometric 
osteotomies of the hip. The sharp end is driven 
through the trochanter into the head of the femur 
and the spline is attached to the shaft, unbent, in a 
direct vertical weight bearing position. In 3” size 
for fractures of the surgical neck of the humerus 
and for humeral osteotomies. The spline is bent to 
the appropriate angle driven into the humeral head 
and screwed to the shaft. The 1” finger spline is 
for fractured metacarpals and metatarsals and can 


be bent as desired. 
® by Austenal Laboratories, Inc. 


SURGICAL DIVISION 


ORDER THROUGH YOUR SURGICAL DEALER 


AUSTENA 


224 EAST 39th STREET > 


LABORATORIES, INC. 


NEW YORK 


16, N. Y. 
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“The advantage of using 


a single agent for 
scrubbing the patient’s 
skin and the surgeon’s 


hands 1s evident.’’' 


pHisoHex, routine 2 minute “surgical hand prep” 
in leading hospitals, is now used extensively for 
preoperative preparation of the patient’s skin. 


Rapid in action pHisoHex makes skin virtually sterile in most 
instances, not merely surgically clean. 


Long-acting pHisoHex inhibits bacterial growth for hours and 
days because it is adsorbed to skin. 


Safe and gentle pHisoHex is hypoallergenic, nonirritating; it con- 
tains no alkali, potash, fatty acids or coconut oils. 


® 
(PHISODERM® WITH HEXACHLOROPHENE 3%) 


Continuous hand antisepsis is practically assured 
the surgeon who uses pHisoHex daily and ex- 
clusively. For office and home use pHisoHex is 
available in a 5 oz. refillable squeeze bottle. Also 
in pints and gallons. . 


Vl INC. NEW YORK 18, N.Y. WINDSOR, ONT. 


1. Artz, C. P., Pulaski, E. J., and Shaeffer, J. R.: 
U. S. Armed Forces Med. Jour., 2: 819, May, 1951. 


PHISOHEX AND PHISODERM, TRADEMARKS REG. U.S. & CANADA 
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No. R7359¥ 
Schwartz 
Endocervical 
Curette, 8” long 
stainless steel, 
three sizes. 


No. 7377, 

Joseph Cervical KNY-SCHEERER presents two new instruments 
ae for cervical biopsy in the office or hospital ... 
— important because this measure is becoming a 


routine procedure rather than a selective 
operation. 

' The JOSEPH CERVICAL KNIFE, developed 
by Morris Joseph, M.D., of Passaic, N. J., 
for cervical biopsy and for complete enuclea- 
tion of the fibro-elastic cone encasing the 
mucosa without contacting mucosa. 

The SCHWARTZ ENDOCERVICAL CURETTE, 
developed by Jerome Schwartz, M.D., of Lyn- 
brook, L. I., for circumferential biopsy of the 

endocervical canal with minimum bleeding 

Kny-Scheeren CORPORATION and discomfort to the patient. The curette, 

available in three sizes, is rotated in the 

35 East 17th Street » New York 3, N. Y. cervical canal and then gently pulled out, re- 
moving the entire surface. 

KNY-SCHEERER quality instruments, preci- 
sion-made for discriminating surgeons, are 
available exclusively through surgical dealers. 


FOR CERVICAL BIOPSY 
——= = | | - 
| \ {= = 


Thin, medium or thick, there is a thickness shim to 
give you a choice of 14 variations, from .008” to .034”, 


Graft Thickness 


Accurately Controlled with the 
REESE DERMATOME 


The use of shims in industry has long been standard practice for the accurate 
control of thickness. This simple, fool-proof device applied to the REESE 
DERMATOME provides you with absolute accuracy of graft thickness control. 
Simply slide the shim of choice into the blade carrying yoke, followed by the 
cutting blade. Tighten blade clamp bar . . . that’s all! 

Another outstanding feature of the REESE DERMATOME is the Reese 
Dermatape technique, which so greatly simplifies the mechanics of skin graft 
transplanting. In brief, the Reese Dermatape technique . . . 

1. Permits the cutting of multiple drums of skin without loss of operating time. 
2. Facilitates handling of the graft after excision. 

3. Simplifies transplanting graft to the lesion. 

4. Eliminates suturing in many cases. 

5. Assures a higher percentage of successful “take.” 

6. Conserves valuable operating time, and reduces hospitalization. 


Ask your dealer for full details 


Mfg. by BARD-PARKER COMPANY, INC., Agent 
Danbury, Connecticut 
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Right Angled 


By Harold R. Fehland, M.D. 


Wausau, Wisconsin 


FOR SURGERY 
DEEP IN THE PELVIS 


STAINLESS STEEL 


A new clamp especially helpful for surgery deep in the 
pelvis, or places where space is limited and the bowel cannot 
be mobilized sufficiently or is too short to be brought to the 
surface for anastomosis. Long handles permit the clamps to 
be brought into apposition by the assistant, allowing the 
surgeon ample room in which to make the anastomosis. 
Rubber tubing is used over the jaws on the side of the bowel 
to be anastomosed: the clamp blades provide enough tension 
so that, with ordinary care, the bowel does not slip out; yet 
circulation is not impaired, as evidenced by bleeding when 
the clamp is removed. Each, $22.50 


New 


By Claude J. Hunt, M.D. 


Kansas City, Missouri 


APPLICABLE TO 
CECUM OR COLON 


STAINLESS STEEL 


In a technique that reduces the mortality of surgical decom- 
pression of acute colon obstruction (for which resection is 
subsequently contemplated) to a near minimum, the Hunt 
clamp exteriorizes only a small segment of bowel, gives an 
adequate vent for gas and prevents redistention. The 
procedure is aseptic and extra-peritoneal: the bowel is not 
opened until the abdomen is completely closed, and no . 
contamination can spill into the abdominal cavity. Each, $18.50 


Both Instruments Described in Detail in ARMAMENTARIUM, Number 4— 
Yours Free Upon Request. 


and Company 


330 S. HONORE STREET CHICAGO 12, ILLINOIS 
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ATIVE ECONOMY 


ATRALOC effects appreciable economies: 


ATRALOC provides outstanding conveniences: 


e@ minimal tissue trauma — 


e minimizes needle inventories — 
. needle carries single strand 


| fewer sizes and varieties needed 
e improved points and constant sharpness saves nurse hours 

| 

| 

| 


elonger, more useful flat area — 
needle won't turn in holder 


esaves time of needle threading 
e eliminates unthreading during operation 


e simplifies replacement problems 


e eliminates needle preparation 
(cleaning, washing, sharpening) 


SPECIAL ADVANTAGES OF ATRALOC SEAMLESS NEEDLES TH oO 
ATRALOC Seamless Needles are needles of choice for general closure, 
obstetrics, gynecology and most procedures where catgut is indicated. They SUTURE LABORATORIES 


have a single temper throughout — optimal flexibility and uniform strength INCORPORATED 
without soft spots or brittleness. 


SUTURE LABORATORIES AT NEW BRUNSWICK, N.J.; CHICAGO, ILL.; SAO PAULO, BRAZIL; BYONEY, AUSTRALIA; EDINBURGH, SCOTLAND. 


| ADMINISTR 
A L C GL 
> 


For efficient hemostasis — When cut to 
shape and pressed against oozing capil- 
lary surfaces, Gelfoam promotes clot 
formation and actively absorbs up to 
45 times its weight in blood. 


Fer safe hemostasis—-When \cit in situ, 
Gelfoam is absorbed in 20 to 45 days 
with yirtually no cellular reaction. 


Supplied in a variety of convenient sizes, 
‘nclading a sterile surgical sponge, den- 
tal pack, prostatectomy cone and biopy 
sponge. 


*Trademark, Reg. U.S. Pat. OF. 


THE UPICHH COMPANY, KALAMAZOO. MICHIGAN 
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1870 


“A novel machine intended for 
aerial navigation,” from a Bett- 
mann Archive print. (No flight 
information is given!) 


1952 


The giant new Lockheed Super- 
Constellation, TWA’s most re- 
cent addition to its transconti- 
nental air fleet. 


a 


THE FIRST dependable serum-proofing 


process was another forward step in the 
development of modern sutures, pioneered and 
perfected by Gudebrod. @@s Years of 
specialization in the manufacturing of 
non-absorbable suture, materials stand behind 
Gudebrod’s pioneer role in this field. 


THE FOREMOST manufacturer of 


non-absorbable sutures, Gudebrod has pioneered 
in the development of modern suturing 

material, contributing largely to the dependable 
excellence of present-day silk, cotton 

and nylon sutures. 


Gudebrod is foremost with 


Champion Sterile Tube Sutures 


Serum-Proof Silk with swaged-on 
Mintraumatic® needles—Special sizes for: 


Emergency use—Plastic surgery 
Eye—Nerve-Artery— Intestinal suturing 
Intrathoracic blood vessel anastomosis 


Gudlebrodd suos.sux 


225 West 34th Street, New York 1, N. Y. 
PHILADELPHIA * CHICAGO * LOS ANGELES * BOSTON * DALLAS 


first and foremost name in non-absorbable sutures 
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The Ritter Universal Table, Model B, Type 2, shown 
above, can be completely equipped for all the demands 
of medium surgery work. The Universal Table in- 
cludes as standard equipment adjustable headrest, 
perineal cut-out, irrigation pan, adjustable knee rest, 
stirrups and hand wheel operated tilt mechanism. 
Motor-elevated, the table moves quietly, smoothly 
from 2644” to a maximum of 4414”. 

As shown here, the Type 2 Table is equipped as an 
explosion-proof operating table on mobile base with 
explosion-proof motor, conductive rubber rollers, 
brakes and static conductive rubber slip covers. For 


COMPANY INCORPORATED 


RITTER PARK, ROCHESTER 3, N.Y. 


MULTI-PURPOSE 
TABLE 


maximum safety, the Ritter explosion-proof motor has 
all electrical mechanism, including mercury switch 
enclosed in an explosion-proof case. Safety features 
have been tested and approved by the Underwriters’ 
Laboratories, Inc. 

To assist in operative procedures, optional equip- 
ment, shown above, includes arm board support, 
ether screen, shoulder supports, wrist restraints, knee 
crutch set, strap hanger crutch set, and cushions for 
Sims position in proctologic work. 

Ask your Ritter dealer for a demonstration of the 
new Ritter Universal Table. 
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for COMPLETE UP-TO-DATE REFERENCE 


tor all, 
oof math of frost pares, fallow ct by enuther giags of to 3 umes 
EDIT 10 N chabltcn te age ant Liberel amounts of should be 
da 
Supply: MIE Ponder —Packages, 400, 1 


MODERN DRUG 
ENCYCLOPEDIA 


AND THERAPEUTIC INDEX 


Rewnrttten to give you 
UP-TO-DATE, finger-tip reference on nearly 4000 
Ethical Drugs (including 1500 brand new listings) 
of 175 manufacturers. Over 50,000 satisfied users 
find the MODERN DRUG ENCYCLOPEDIA is 
the only publication that provides a complete 
cross-reference desk service—the only encyclope- 
dia that provides the means (through MODERN 
DRUGS quarterly supplements) to keep you 
informed of continuing new drug descriptions. 


Featuring for the 1st time— 


SELF-PRONOUNCING 
DRUG LISTINGS 


ADDITIONAL INDEX OF 


GENERIC DRUG NAMES 


DRUG DESCRIPTIONS 


Complete from Description to Prescription 


—to every encyclopedia 
owner— 


MODERN DRUGS 


—the quarterly supple- 
ment that keeps you up-to- 
date with the newest drug 
descriptions. 


Edited by 


MARION E. HOWARD, M.D., F.ACP. 
Yale University Medical School 


sphathorvitative for the latest composition, 


action, uses, supply, dosage—also cautions and 
contra-indications of thousands of new drugs. Now 
compiled in seven special sections: DRUGS ¢ 
BIGLOGICALS e ALLERGENS GENERIC 
NAME INDEX e THERAPEUTIC INDEX e¢ 
MANUFACTURER’S INDEX e GENERAL 


INDEX. 
NEARLY 1500 BRAND NEW 


Bound in Red Fabricoid. 1200 pages, 
size 6" x 9%" x 2%". Postpaid $15* 
U.S.A.; $18 Foreign 


DRUG PUBLICATIONS, INC 
49 West 45th Street, New York 36, N. Y. 


Enclosed is the sum of fifteen dollars ($15* U.S.A.) for 
which please send me postpaid the new Fifth Edition of 
THE MODERN DRUG ENCYCLOPEDIA AND 
THERAPEUTIC INDEX and MODERN DRUGS. 
(New York City residents please add 3% for sales tax.) 


NAME M.D. 
ADDRESS. 

CITY ZONE STATE. 

“Includes three-year supplementary service at $2 per year. JSF 


$22 Modern Drug Encyclopedia ond Therapeutic Index 
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Announcing a New and 


Specific Narcotic Antagonist— 


potent and 


well-tolerated 


t 
5 mg. N-allyl- 
normorphine 


Effect of NALLINE on 
respiratory depression caused by 
57 milligrams of morphine.’ 


NALLINE is a specific antidote for poisoning following accidental 
overdosage with morphine and its derivatives, as well as meperidine 
and methadone. 


This new product, the Merck brand of N-Allylnormorphine, rapidly 
reverses respiratory depression. The respiratory minute volume 
promptly increases and the rate increases two- or threefold. 


A recent study? of 270 parturient women indicates that NALLINE may 
be of value in obstetrics. Onset of breathing occurred significantly 
sooner in infants from mothers (sedated with meperidine) who were 
given NALLINE 10 minutes prior to delivery. 


Literature available 


i 1Eckenhoff, J. E., Elder, J. D., and King, B. D., SUPPLIED: 

Am. J. Med. Scs. 223:191, February 1952.2Ecken- Solution of NALLINE Hydrochloride 
hoff, J. E., Hoffman, G. L., and Dripps, R. D., 
Annual Meeting of the American Society of Anes- - 2-cc. ampuls containing 10 > 
thesiologists, Washington, D. C., Nov. 8, 1951. of active ingredient, 5 mg./cc. 


NALLINE comes within the scope of the Federal Narcotics Law. 


NALLINE 


TRADE-MARK 


(N-ALLYLNORMORPHINE HYDROCHLORIDE, Merck) 


MERCK & CO., INC. 
Manufacturing Chemists 


RAHWAY, NEW JERSEY 
in Canada: MERCK & CO. Limited -Montreal 


Research and Production 
for the Nation’s Health 


© Merck & Co., Inc. 
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MEAT...and our changing 
national caloric requirement 


Because of labor-saving devices in present-day occupations, automotive trans- 
portation, and fewer hours in the working day, and because population concentra- 
tions are moving from rural to urban areas, the resulting changes in living habits 
have sharply decreased the caloric needs of millions of Americans.! Whereas many 
persons formerly expended 3,500 calories or more daily, today their expenditure 
may be only 2,500 calories per day. Despite this reduction in caloric requirements, 
the needs for most essential nutrients—proteins, vitamins, and minerals—remain 
largely unchanged. 


Hence, today more than ever before, foods should be chosen for their high 
content of essential nutrients in relation to the calories they provide. Foods of 
high nutritive quality, such as meat, therefore, assume particular importance in 
the changing American diet. 

That meat supplies an abundance of essential nutrients in relation to calories 
is evident from the table given below. Note that the percentage contribution of 
the recommended daily dietary allowances made by each nutrient is greater or 

se much greater than the percentage contribution made by the calories. 


Calories and Nutrients Provided by 6 oz. of Average Cooked Meat 
and Their Percentages of Recommended Daily Dietary Allowances 


Amounts Percentages of 
per6o0z.of | Recommended Daily 
Average Dietary Allowances 
Cooked Meat* N.R.C.f 
Calories 454 19% 
Protein (biologically 
complete) 44 Gm. 63% 
Iron 5.6 mg. 47% 
Phosphorus 4.4 mg. 28% 
Niacin 9.5 mg. 79% 
Riboflavin 0.44 mg. 24% 
Thiamine 0.50 mg. 42% 


*Average number of calories and average amounts of the chief nutrients furnished 


by six-ounce servings of cooked meat (avera 
each of cooked beef, lamb, pork, and veal). 


ges of amounts furnished by six ounces 


TNational Research Council's recommended daily allowances for a sedentary man 


(154 Ib.). 


In addition to the nutrients listed above, meat contributes noteworthy amounts 
of the vitamins biotin, choline, folic acid, inositol, pantothenic acid, pyridoxine, 


and the newly discovered vitamin By». 


1. King, C. G.: Trends in the Science of Food and Its Relation to Life and Health, Nutrition Rev. 


10:1 (Jan.) 1952. 


2. Watt, B. K., and Merrill, A. L.: Composition of Foods—Raw, Processed, Prepared, in Agriculture 
Handbook No. 8, United States Department of Agriculture, Bureau of Human Nutrition and 


Home Economics, 1950. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement | 
are acceptable to the Council on Foods and 3 
Nutrition of the American Medical Association. 


American 


Meat 


COUNLILON 
FOODS AMD 
NUTRITION 
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Institute 


Main Office, Chicago... Members Throughout the United States 
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WYETH 
INCORPORATED 


1401 WALNUT STREET « PHILADELPHIA 2, PA. 


Announcing... 


Injection 
WY AMIN E® Sulfate 
Pressor amine with gentle, 
sure and sustained response 


Dear Doctor: 


When the coronary or surgical hypotensive patient's 
blood pressure falls, it must be supported. Injection 
Wyamine Sulfate gives the physician a new, proved aid 
which will help accomplish this objective. 


The pressor response to Wyamine is gentle, sure and 
sustained, comparable with that of ephedrine in intensity. 
Wyamine, in contrast to many presently available 
preparations, including ephedrine, is remarkably free from 
any undesired side effects. You can inject Wyamine 
without exposing your patient to the dangers of 
acceleration of the heart beat and arrhythmia; without 
fear of causing cerebral stimulation with its attendant 


restlessness and excitation. 


We feel certain you will agree that Wyamine should 
be in your bag. It is supplied in vials of 1 cc. and 
10 cc. (15 mg. Wyamine base per cc.). 


MEDICAL DEPARTMENT 
Wyeth Incorporated 


vay 
31 
j 
j 

; 5 

4 

iq 

F 
4 
4? 

ay 

} 

: 


32 
al 
2 = 
4 = 
| = = = 
tome 
— | 
. premeasured doses 
of popular antibiotics 
in ready-to-inject form. 
: Cartrids may be ordered 
from your regular drug supplier 
either directly 
or through your Lilly 
medical service representative. 
ELI LILLY AND COMPANY 
INDIANAPOLIS 6, INDIANA, U.S.A. 
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A PRACTICAL JOURNAL BUILT ON MERIT 


JUNE, 1952 


VOL. LXXXIII 


of DPblicalion 


NUMBER SIX 


THE SURGICAL CONSCIENCE 


does not know in some detail the medical 
life of Dr. Rudolph Matas of New Orleans, 
that surgeon is a poorly informed man indeed. 

In our opinion, and this is purely personal, 
Dr. Matas is the outstanding surgeon of this 
country of the past six decades. His reputation 
and fame are world wide. He is a true friend. 
We have been honored for the past quarter of 
a century in having had him on our Editorial 
Board. 

The Bureau of New Orleans News sent us a 
news item concerning Dr. Matas, and quoted 
from a reply he made in accepting his latest 
honor. 

You will note Dr. Matas defines what in his 
judgment makes for a real surgeon. We be- 
lieve every mentally honest physician will echo 
Dr. Matas’ words. Therefore, we quote almost 
in full the announcement which we received: 


[’ any practicing surgeon in this country 


“In New Orleans a fellowship in the Ameri- 
can College of Surgeons was bestowed upon 
Dr. Rudolph Matas, professor emeritus of 
surgery at Tulane University. The fellowship 
was conferred by Dr. Alton Ochsner, president 
of the American College of Surgeons and Wil- 
liam Henderson, Professor and Director, De- 
partment of Surgery, Tulane University. 

“Dr. Matas, who served as president of the 
College of Surgeons in 1925 and who is one of 
the founders, is the first man ever intimately 
associated with the College of Surgeons to re- 
ceive the award. 

“In acknowledging the award Dr. Matas 
said: ‘It is very gratifying to me to have this 


721 


award conferred upon me and it is especially 
gratifying to have Dr. Ochsner, my successor 
as Professor of Surgery at Tulane and now 
President of the College of Surgeons, to con- 
fer it.’ 

“‘He said, too, that it has always been the 
tradition of the American College of Surgeons 
‘to build up men fitted to carry on the flaming 
torch of progress handed to them by their 
predecessors . . . to this end, it has and is 
endeavoring to stimulate the cultivation of a 
surgical conscience. By this we mean not 
merely a consciousness of what is wrong with 
our technics, but with the morals that guide 
them. The surgical conscience is the fruit of 
knowledge, training and culture and in the sci- 
ence and art of surgery, and the purely tech- 
nical sense, can be developed and highly 
cultivated. 

‘The moral conscience,’ continued Dr. 
Matas, ‘is that intangible something, the still, 
small voice that, rising from the depths of our 
innermost selves whispers its warnings when 
we are doing wrong. It is the spirit of ancestral 
generations which, whether good or bad, is 
housed in us while in transit to our successors. 
Conscience is therefore an inheritance; and the 
seed of good or evil is implanted in us with our 
birth. Like other seeds, it will thrive when well 
cultivated, or it may atrophy or perish when it 
is planted in sterile soil. It is therefore influ- 
enced, for better or for worse, by the conditions 
and laws of its environment. 

‘The majority of those born of normal, 
healthy, honest and decent parents have the 
right seed sown in them when they are born. 
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But conscience is erratic. Some people it misses 
altogether. They are born without the spark 
that brings it into existence. In others it is so 
small and atrophied that it becomes like the 
appendix, a useless and dangerous nuisance 
which might as well be cut out altogether. 

‘When a man wakens to the ring of his con- 
science, gets to work and starts to put his house 
in order, we may say he has character. Charac- 
ter is the will to put into action what the voice 
of conscience has roused in him. Conscience, 
without the will to act upon its biddings, is 
powerless and might as well be dead. 

‘When a man has neither conscience nor 
character, he cannot be a good man, and if he 


Editorial 


is not a good man he cannot be a good surgeon. 
And no matter how skillfully he may take out 
appendices, and gall bladders, resect stomachs, 
do hernias, and other fine jobs in surgery, we 
don’t want him, and he need not apply for 
Fellowship in the American College of Sur- 
geons, for he will not be accepted.’”’ 


Can one think of or write a better creed for a 
surgeon? If all surgeons lived up to this creed 
and cultivated a surgical conscience, their 
standing in the public eye would be enviable 
and the quality of their work almost beyond 
criticism. 


T. S. W. 


American Journal of Surgery 
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Articles 


STENOSED ARTERIOPATHY OF THE HUNTER CANAL 
AND LOOP OF THE ADDUCTOR MAGNUS 


Epuarpo C. Pama, 


Montevideo, Uruguay 


N this communication we are presenting a 
| type of arteritis of the legs which by their 
individual pathologic and clinical charac- 
teristics constitute, in our judgment, a new 
clinical entity. We call it stenosed arteriopathy 
of the Hunter canal and loop of the adductor 
magnus since it has its beginnings in this pre- 
cise anatomic location and lacks additional 
inflammatory characteristics. We have already 
made known this disease in recent publica- 
tions.'~* We consider that within the stenosed 
arteriopathy of the Hunter canal the distinc- 
tion must be made between the two different 
types which we call respectively, typical 
(juvenile and adult) and presenile. 
Considerations. Basically in earlier obser- 
vations we took into consideration the clinical 
picture of typical stenosed arteriopathy of the 
Hunter Canal in the following general features: 
The age runs to about forty-five years. The 
patients are physically well developed men, 
very often athletic and persons of exceptional 
physical ability. They present a syndrome of 
circulatory insufficiency in one or both legs, 
progressive changes and intermittent claudica- 
tion, generally unilateral. From the clinical 
point of view it presents the customary picture 
seen in arteritis of the legs of undetermined 
origin and often erroneously called Buerger’s 
disease or thromboangiitis. However, the ar- 
terial lesions begin in the femoral artery and 
Hunter canal, affecting a segment but leaving 
the rest of the circulatory system healthy, at 
least for a period of time. Consequently, the 
intermittent claudication produces pain and 
cramps in the calf but not in the foot, toes or 
ankle. These patients also present the charac- 
teristics of a simultaneous diminishing or dis- 
appearance of the pulsations of the dorsalis 
pedis, posterior tibial and popliteal arteries. 


There is often pain on severe pressure on the 
Hunter canal or popliteal artery (and by means 
of Buerger’s examination, by putting the pa- 
tient decubitus, ventral, with the leg flaccid and 
semi-flexed.) The oscillometric index dimin- 
ishes or disappears fairly high in the leg, from 
the lower third of the thigh. We call attention 
to the contrast between the decrease of the 
oscillometric reading of the leg and the moder- 
ate peripheral circulatory insufficiency of the 
foot and toes. This is due to conservation of the 
circulation of the trunk from the popliteal 
artery to the periphery. 

Arteriography also shows us these lesions as 
well as the portional changes in the main 
trunk. The decrease in the diameter of the 
arterial lumen or its obliteration is found in the 
superficial femoral artery at the Hunter canal 
level or at the beginning of the popliteal artery. 
In advanced cases the stenosis may extend 
above and beyond the superficial femoral ar- 
tery, and furthermore, in serious cases it can 
reach the femoral profunda. It is to be noted 
that the rest of the arterial system of the leg 
remains undamaged (from the thigh to the 
foot). 

We have often abstained from arteriography 
because since 1939° we can make the diagnosis 
of these troncular segmentary lesions without 
arteriography, based on the aforementioned 
clinical data. 

The disease is customarily bilateral although 
generally it goes unobserved in the other side 
which has lesser symptoms. In addition, the 
disease is found to be localized in the legs with- 
out detecting signs of insufficiency in other 
arteries (retina, coronary, kidney). Another 
characteristic of this disease is that it is not 
episodal but is a chronic and _ progressive 
process. 
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Complications can be produced, more or less 
acute, with peripheral aggravation of circula- 
tory insufficiency. They can be produced by 
traumatisms and especially by arterial throm- 
bosis originating from diverse causes (cardiac 
insufficiency, acute dehydration, alteration of 


sclerosis in the rest of the circulatory system. 
There is one sharp disparity between the large 
extent and great importance of the arterial 
lesions of the legs, especially at the Hunter 
canal level. These lesions are customarily bi- 
lateral, and the little emphasis of the diffuse 


TABLE II 
MICROSCOPIC ARTERIAL LESIONS IN TYPICAL FORM 


TABLE I 
MACROSCOPIC PATHOLOGIC LESIONS IN TYPICAL FORM 
Arterial Lesions | 
Localiza- Macro- 
tion scopic 
Lesions 
Case Venous 
No. Leg | 43 § 2 Lesions 
PS 2) 2 | 
Lie 
Rt Yes |-|xX x No 
I Yes |— — 
Lt Yes Xi xix No 
Rt. Yes|-—|X No 
Rt. | Yes|/— 
Lt Yes|-—|xX/ No 
Rt Yes|—|X| xX |-|-|xX|x No 
Yes | — — 
Lt Yes|-—|X i xix No 
Rt Yes|-—|X| |X/-—|xX|x No 
Iv Yes |— 
Yes|-|X} |-|xX|]-|x No 
Rt Yes|—|X| - No 
Yes |— 
iz. Yes|—|x No 
Total: 5 10 2 11614 | 20 


normal blood characteristics, intervening in- 
fectious diseases). These complications are inde- 
pendent of the original disease but they can 
give the false appearance of the evolutionary 
stage of the initial disease process. (Tables 1 
and 11.) 

The clinical picture of the presenile form of 
stenosed arteriopathy of the Hunter canal is 
as follows: 

These patients are men of from forty to 
sixty years of age, who also present a syndrome 
of circulatory insufficiency of one or both legs 
with the same general characteristics of the 
typical form. However, they differ not only in 
the age limits but also in the slower evolution of 
circulatory disturbances of the leg and by the 
frequent existence of distinct signs of arterio- 


| | 


Arteriec- Fib 
t ibro- 
sclerosis Proliferant 
Case Tunica arteriopathy 
Leg Media 
No. 
r | Lt. Yes Yes Yes 
mu | Rt. Yes Yes No 
| 
kt. Yes Yes Yes 
Ul 
Rt. Yes Yes Yes 
iv | Rt. Yes Yes Yes 


lesions of arteriosclerosis which exist in other 
parts of the organism are usually found in the 
customary limits for the given age. The pre- 
senile type of the stenosed arteriopathy of the 
Hunter canal is more frequent than the 
typical. | 

We have found the pathologic lesions by 
means of macroscopic observations during op- 
eration and in the microscopic studies of ar- 
terial segments by surgical excision. We have 
intervened surgically in patients in relatively 
early stages, generally before the appearance 
of gangrenous lesions or peripheral ulcerations, 
thus avoiding the infectious lesions of compli- 
cations which disguise the initial pathologic 
changes. This contrasts with current pathologic 
descriptions which have been made on ampu- 
tated fragments or from autopsy where com- 
plications had already set in, such as ulcers, 
gangrenous patches and multiple vascular 
thrombosis. 

In addition, we have operated on the Hunter 
canal at the opposite side, which has permitted 
us to verify the initial stage of the lesion at the 
level of the vessels. This has been of great help 
in interpreting this disease. 

In typical stenosed arteriopathy of the 
Hunter canal periarterial fibrosis exists of the 
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Fic. 1. Arteriography showing the accentuated reduction of the lumen of the 
superficial femoral artery in its entire length, especially in the Hunter canal. 


Fic. 2. Arteriography showing total obliteration of the superficial femoral 
artery at the level of the loop of the adductor magnus. 


superficial femoral artery in the Hunter canal 
and the loop of the adductor magnus and in the 
origin of the popliteal artery. The fibrosis de- 
velops between the arterial wall and its sheath, 
between this and the adjacent veins, between 
the sheath and common vascular sheath, and 
between this and the wall of the Hunter canal 
and loop of the adductor magnus. Furthermore, 
there is a thickening and hardening of the wall 
of the artery which appears paler in this area 
(pale pink instead of reddish). At the beginning 
these changes involve only a portion of the cir- 
cumference of the vessel, generally the internal 
and posterior part. Posteriorly these lesions 
extend lengthwise and also circularly, involving 
the entire circumference of the vessel in ad- 
vanced cases. The lumen of the artery is re- 
duced but retained for rather a long time. 
Initially there is no arterial thrombosis. 
Thrombosis is produced after an important 
period of evolution of the lesions and consti- 
tutes local complication of the lesions when 
they are already advanced. 
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Parietal enlargement is produced especially 
by increase of the intima at the level of the 
subendothelial layers where there are intense 
conjunctive proliferation, disorganization in 
areas of the elastica interna, scanty penetration 
of capillaries, fibrosclerosed transformation of 
the proliferated conjunctival tissue and its 
partial degenerative changes. In the tunica 
media the lesions are less defined, producing 
hypertrophy of the conjunctival tissue and its 
sclerosed transformation with degeneration of 
the muscle fibers. 

After a period of changes of the disease it 
produces progressive fibrosclerosive transfor- 
mation of the lesions of the tunica media and 
tunica intima with which the artery shrinks 
longitudinally and circularly, diminishing ap- 
preciably its external diameter in addition to 
its lumen. (Fig. 1.) 

In the lesions of prolonged changes thrombo- 
sis of the retained portion of the lumen is almost 
positive, producing obliteration of the vessel 
(Fig. 2) and consecutive organization of the 
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Fic. 3. A, obliteration in the Hunter canal; B, proximal progress, obliteration 
of the lower half of the superficial femoral artery; C, distal progress, oblitera- 
ation of the popliteal artery; D, proximal progress, obliteration to the common 
femoral artery; F, proximal and distal progress, obliteration from the common 
femoral to the popliteal. Outline showing the principle localization of the 
stenosed arteriopathy in the Hunter canal and its various anatomic types 
according to their ascending or descending progressions. 


thrombus by means of conjunctive vascular 
buds which emerge from the tunica intima. 
Eventually it evolves toward sclerosis. 

The stenosed or obliterated lesion of the 
lower third of the superficial femoral artery 
progresses lengthwise, especially proximally. It 
progresses to its mid-third and upper third 
possibly reaching the femoral artery. Its distal 
progress is less frequent and often less exten- 
sive, and involves the popliteal artery. The 
thrombotic complication may produce a hasten- 
ing and more total extension of the lesions in 
their centrifugal and centripetal progress. 
(Fig. 3.) 

The venous trunks do not present thrombo- 
sis, nor are there lesions within their own walls. 
Only the periarterial fibrosis already described 
exists which extends to the proximal area of 
the venous trunk. In these patients the rest of 
the arterial system remains undamaged for a 
long time. 

Later the stenosis or obliteration of the 
femoral artery produces secondary changes in 
the peripheral arterial system of the limb. 
This secondary repercussion on the peripheral 
arteries is produced for three reasons: (1) The 
peripheral hyphemia caused by the stenosis of 
the femoral artery produces trophic changes on 


all the tissues, not only the skin, muscles and 
aponeuroses but also on the peripheral vessels, 
especially the distal arteries and arterioles 
which undergo an altering process. (2) The 
cicatricial, longitudinal retraction of the femo- 
ral artery produces longitudinal hypertonia of 
the entire arterial system of the leg, as much 
in the central vessels as in the peripheral which 
diminishes their functional efficiency and 
causes loss of blood.* The periarterial fibrosis 
fastens the artery to the Hunter canal causing 
its capacity for moderate longitudinal slipping 
to disappear, a process important to any artery. 
This process causes continuous traumatism and 
longitudinal hypertension to the popliteal ar- 
tery during the motions of walking. With the 
effort of each step, the popliteal artery is sub- 
mitted to the normal distal traction (produced 
by the extension of the leg and the continuation 
of the popliteal artery with the peripheral ves- 
sels) and at the same time its proximal ex- 
tremity is anchored to the loop of the adductor 
magnus and the Hunter canal. 

In these patients the arterial lesions are 
limited exclusively to the legs, leaving the rest 
of the arterial system untouched. 

On the other hand, the lesions are usually 
bilateral and the femoral artery of the opposite 
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side contains lesions at the level of the Hunter 
canal and loop of the adductor magnus. These 
lesions are present but to a much lesser degree, 
and often present periarterial fibrosis only or 


and have their source at the popliteal artery 
(Hunter canal and loop of the adductor mag- 
nus) where there is intense periarterial fibrosis. 
At this level the artery is rigid, often with an 


together with limited parietal thickening. This externally reduced diameter produced by the 
thickening involves a part of the circumference _ sclerosing retraction of its walls. The lumen of 


4+ 5 
Fic. 4. In this illustration the arrows show the retracting force, originating in 
the area of the stenosed arteriopathy, which produces the permanent longi- 


tudinal hypertension in the arterial system of the leg, upward as much as 
downward. 
et Fic. 5. The arrows point out the longitudinal traction in opposite directions 
eae produced in the extension of the leg on walking as a result of the periarterial 
ee fibrosis which attaches the femoral artery to the Hunter canal. The longi- 
= tudinal slipping of the artery disappears and then the adductor magnus 


tendon and the Hunter aponeurosis transmits its ascending traction to the 
arterial trunk; instead the popliteal artery suffers a longitudinal hypertension 
because of the descending traction produced by the simultaneous displacement 
of the arteries and muscles of the leg. (1) adductor magnus tendon; (2) 
popliteal artery; (3) loops of the adductor magnus and Hunter canal. 


of the artery and generally begins at the loop the vessel is greatly diminished or disappears 
of the adductor magnus at the postero-inferior by means of productive endoarteriopathy and 
area beside the tendon; from there it proceeds frequent central thrombosis already organized. 
upward. (Figs. 3 to 5.) The lesions of the mesoartery and of the tunica 

In the presenile form of the disease the interna are similar to those of the typical form 
pathologic lesions are more complex than those of the disease in their principal aspects, but 
in the typical and present similarities and dif- the fibrosis and above all the sclerosis of both 
ferences. (Tables 111 and tv.) tunicae are much greater. Furthermore, there 

As in the typical, the dominant lesions are are areas of apparent atheromatosis often with 
segmentary and localized at the femoral artery calcareous impregnations. 
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TABLE Ul 
MACROSCOPIC PATHOLOGIC LESIONS IN PRESENILE FORM 
| 
Arterial Lesions 
Localization | Macroscopic Lesions 
No. Bi- | Uni- wa Multi- Superficial Lesions 
Leg | lat- | lat- a al segmen- Femoral Pp Ar- Ar- Peri- 
eral | eral | 4,, tary | Hunter | Artery liteal terial | terial | arte- 
y Canal above y eae Steno- | Oblit- rial 
Hunter sis | eration} Fibrosis 
Canal 
Rt. Yes x x x No 
I Yes 
Lt. Yes x - No 
Rt Yes x x x No 
1 |——| Yes 
Le. Yes x - x No 
Rt >— No surgical Exploration |——~——|-—~ 
11 |———| Yes 
Lt. Yes x x x x x No 
Rt No surgical Exploration 
1v |——-| Yes 
Yes x x x No 
Rt No surgical >—| Exploration 
v |—!| Yes 
Lt. Yes x x x x x No 
Rt. No surgical Exploration > 
vI Yes 
Lt. Yes x x x No 
Rt Yes _ x x x = x x No 
vir |——-| Yes ~ 
iz. —+——| Previous surgery Other Hospital >— > 
Rt. Yes x x - x No 
Vill Yes 
Lt. Yes x x x No 
Rt. Amputated ——+—| Other Hospital 
Ix Yes 
Lt. Yes x x No 
Rt. Yes x x No 
x Yes 
Lt. No surgical ——»——| Exploration |——>~——|—— 
Total: 10 o 13 o 13 7 7 6 7 13 o 


Ignored 7 


Ignored 7 


Ignored 7 _Ignored7 Ignored7 
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The central thrombus is organized but its 
fibrosis and sclerosis are very well defined, 
which often makes differentiation difficult be- 
tween it and the productive endoarteriopathy 
which is also sclerosed. The existence of capil- 
laries and newly formed small vessels in the 


TABLE Iv 
MICROSCOPIC ARTERIAL LESIONS IN PRESENILE FORM 
Arteriectomy 
Fibro- Pro- Throm- 
sclerosis liferant bosis of 
of Endo- Remain- 
Case L Tunica | arteriop- ing 
No. “8 Media athy Lumen 
| 
1 Rt. Yes Yes No 
ul Rt. Yes Yes Yes 
Iv Lt. Yes Yes Yes 
Vv Lt. Yes Yes Yes 
(aneurysm) 
VI Lt. Yes Yes Yes 
vu Rt. Yes Yes Yes 
Rt. Yes Yes Yes 
vill 
es Yes | Yes No 


thrombus constitutes a guide for the differen- 
tiation between it and the endoarteriopathy 
which has scanty vessels or none at all. 

These newly formed vessels do not recon- 
struct the arterial channel and have no value 
in re-establishing the circulation of the limb. 
They serve only to irrigate locally the newly 
formed conjunctival tissue which has pene- 
trated the thrombus. 

Sometimes there is a fissure in the central or 
lateral part of the thrombus which in reality 
constitutes a route for the passage of blood 
toward the periphera and continues with the 
lumen of the arterial trunks which are along 
the stenosed area. This does not deal with re- 
canalization by means of a newly formed vessel 
but of a very limited persistence of the original 
lumen of the artery. 

The arterial lesions extend centripetally and 
centrifugally, or in both directions at the same 
time, and prolonged, reaching a level in which 
the arterial trunk appears normal or subnormal. 
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The venous trunks do not present lesions, 
except scanty fibrosis in the vicinity of the 
artery. 

General examination of the arterial system in 
these patients usually shows discrete arterio- 
sclerosis, more or less diffused. However, these 
lesions are very small in relation to the inten- 
sity of the Hunter canal. 

We believe that these presenile cases of 
stenosed arteriopathy of the Hunter canal were 
initially cases which had small lesions of chronic 
evolution for which reason they were inad- 
vertently overlooked clinically. They mani- 
fested themselves too late when the general 
phenomena of arteriosclerosis and the lipoidic 
overload of the circulatory system began (this 
appears in almost everyone after forty or fifty 
years of age). 

The local pathologic lesions result from the 
aging of the initial lesion (sclerosis, calcifica- 
tion) plus the initiation or the predomi- 
nance at this level of the general phenomena of 
arteriosclerosis. 

Pathogenesis. The origin of these lesions is 
not yet known. However, careful observation 
of our cases permits us to establish the follow- 
ing facts: (1) The lesions begin in the Hunter 
canal. (2) In the incipient cases the lesion be- 
gins beside the tendon of the adductor magnus 
or at its loop. (3) The predominant incipient 
lesions are the periarterial fibrosis and the 
nodular interparietal fibrosis, which means 
that they are the more external rather than the 
central lesions of the lumen. (4) This disease is 
manifest only in the male and does not appear 
in the female, in whom anatomically the femur 
is more oblique and the Hunter canal larger. 

These facts support our theory in respect to 
the pathogenesis of the disease. In some men 
the Hunter canal is somewhat narrower than 
is customary or with the artery in very close 
contact with the tendo-aponeurotic formations 
as a consequence of a constitutional characteris- 
tic. Systolic expansion of the vessel produces 
microtraumatisms on the arterial wall at the 
level of this narrow loop or the Hunter canal. 
These repeated traumatisms generate the 
aforementioned lesions at the end of a rather 
long period of time. 

Obliteration of the subclavian artery in cases 
of a long cervical rib and obliteration of the 
axillary artery in cripples using unpadded 
crutches are familiar examples of obliterated 
arteriopathy of traumatic origin produced by 
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a parietal systolic microtraumatism against an 
external superficial resistance. The pathologic 
lesions are similar to those of stenosed arteri- 
opathy of the Hunter canal. 

Development and Prognosis. The unchal- 
lenged, untreated disease in its spontaneous 
evolution is progressive. The thromboses, local, 
centripetal and especially peripheral, begin the 
cycles of aggravation of circulatory insuffi- 
ciency of the leg, which often develops into 
gangrene. 

The seriousness of the lesion is more severe 
when the reduction of the diameter of the 
lumen of the vessel is greater and the stenosis 
has a greater longitudinal extension. 

In this sense, serious aggravations are pre- 
sented by (1) upward progressive obliteration 
of the superficial femoral artery to the femoral 
artery denying the blood supply to the pro- 
found femoral artery and diminishing further 
blood supply to the entire leg; (2) the down- 
ward progressive obliteration to the popliteal 
artery nullifies the numerous articular arteries 
of the knee, very useful for the maintenance of 
the anastomotic circles and the re-establish- 
ment of peripheral trunk circulation; and (3) 
both lesions at the same time. 

Therapy. We have had very good results 
_ with the surgical treatment of these lesions. 


CASE REPORTS 


The following are the observations obtained 
in the past two and a half years, putting aside 
the cases seen previously during the sixteen 
years in which we have been studying periph- 
eral arteritis by dealing with imperfect observa- 
tions prior to the knowledge of this new disease. 


Typical Form 


Caser. M. C., forty-one years of age, had 
suffered from intermittent claudication of the 
left leg for a year and a half and was unable to 
walk more than 50 meters because of pain in 
the calf. On examination he was found to have 
bilateral arterial insufficiency syndrome of the 
legs, greater in the left side, with arteritic 
erythromelia of the toes and feet, coldness, 
trophic changes, disappearance of the popliteal, 
posterior tibial and dorsalis pedis pulses, and 
greatly diminished angle of circulatory suffi- 
ciency. The oscillometric index disappeared in 
the left leg and diminished in the lower third of 
the left thigh and right leg and thigh. The rest 
of the circulatory system was normal. 


Surgical intervention on August 20, 1948, 
consisted of liberation of the left femoral, 
popliteal arteries, arteriectomy of the end- 
ing of the superficial femoral and left lumbar 
sympathectomy. 

Pathologically, there were large periarterial 
fibrosis in the Hunter canal, parietal sclerosis 
of the artery, productive endoarteriopathy and 
an organized central thrombus. The arteries 
up and down this area were macroscopically 
unchanged. The veins were normal. 

Postoperatively there was marked improve- 
ment of the left leg but there were still symp- 
toms in the right. 

Surgery upon the right side on July 26, 1949, 
effected liberation of the right femoral-pop- 
liteal arteries. The veins presented no lesions. 
There were large periarterial fibroses of the 
Hunter canal, and hardening of the femoral 
artery with its walls enlarged but with its lumen 
intact in part and pulsating. 

Improvement was very pronounced and 
steady, with disappearance of the arteritic 
erythromelia of the toes and feet and periph- 
eral coldness, etc. The patient has fully re- 
covered without intermittent claudication and 
is able to work all day without discomfort. 

Case ut. M. D. P., thirty-four years of age, 
suffered from intermittent claudication of his 
right leg with pain in the calf. He was unable 
to walk more than 200 meters. On examination 
there was disappearance of the popliteal, pos- 
terior tibial and dorsalis pedis pulses; the angle 
of circulatory sufficiency was greatly dimin- 
ished; there was arteritic erythromelia of the 
toes and feet and disappearance of the oscil- 
lometric readings in the lower third of the right 
thigh, diminishing in the mid-third and some- 
what diminished in the upper third. In the left 
side there was only a discrete diminishing in 
oscillometric readings from the lower part of 
the thigh downward. The rest of the circulatory 
system was normal. 

Operation was performed on November 19, 
1948, effecting bilateral femoral-popliteal ar- 
terial liberation, as well as arteriectomy of the 
terminus of the superficial femoral for an ex- 
tension of 2 cm. 

Pathologically, there was a large periarterial 
fibrosis of the Hunter canal in both sides. In the 
right side there was a markedly productive 
endoarteriopathy of the tunica interna which 
had almost caused the total disappearance of 
the lumen of the vessel at the level of the open- 
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ing of the adductor magnus; the tunica media 
contained clear fibrosis. In the left side the ar- 
tery at the Hunter canal had its walls enlarged 
and hardened, especially at the level of the 
adductor magnus, with its lumen reduced but 
retained in most part. Above and below this 
area the arteries were normal. The veins did 
not present lesions. (Fig. 6.) 

Development was favorable, with the pa- 
tient showing evident improvement of the dis- 
order. In December, 1948, a right lumbar 
sympathectomy was performed. At present 
intermittent claudication appears only at 600 
meters of walking at the maximum and the 
patient’s improvement continues markedly. 

Case ut. M. M. V., forty-six years old, 
suffered from intermittent claudication of his 
right leg at 200 meters, with pain and cramping 
in the calf for three months. He suffered for 
twenty months with pain in the thighs on long 
walks and later with dehydration and pares- 
thesia of the feet. On examination there was a 
syndrome of moderate bilateral arterial circu- 
latory insufficiency, greater on the right, bi- 
lateral disappearance of the pulses and bilateral 
disappearing oscillometric index with near- 
disappearance in the lower third of both thighs 
and slight diminishing in the middle third of 
the right thigh. There were no trophic dis- 
turbances in comparison with the coldness of 
the right foot and a positive Buerger reaction. 
There were no changes in the rest of the circu- 
latory system. 

The patient was operated upon March 22, 
1949, at which time right lumbar sympathec- 
tomy, liberation of the femoral-popliteal ar- 
teries and arteriectomy of 4 cm. at the termina- 
tion of the superficial femoral were performed. 

Pathologically, there was a large periarterial 
fibrosis in the Hunter canal with parietal en- 
largement of the superficial femoral artery from 
the mid-part of the thigh. This enlargement was 
complete toward the lower portion of the vessel 
so as to obliterate the vessel totally in its final 
4 cm. The popliteal artery and its branches as 
well as the upper portion of the femorals were 
normal in appearance. The veins were also 
normal. 

The excised segment of the artery disclosed 
the following: parietal arteriosclerosis, produc- 
tive endoarteriopathy and an organized central 
thrombus. 

Although the patient showed marked im- 
provement, he began to have disturbances in 
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Fic. 6. Typical form, Case 1. Transverse section of 
the femoral artery at the Hunter canal showing pro- 
liferation of the subendothelial tissue of the tunica 
interna. The lumen is reduced but without thrombosis 
and conservation of the endothelium. There is fibrosis 
of the tunica media and especially periarterial. 


the left leg. Operation was performed on the 
left side June 28, 1949, effecting liberation of 
the femoral-popliteal arteries as well as ar- 
teriectomy of 2 cm. of the termination of the 
superficial femoral. The lesions seen were the 
same as those in the right side although less 
accentuated. 

The improvement obtained was progressively 
bettered. The patient now suffers no discom- 
fort whatever and can walk any distance. 


Presenile Form 


Case iv. J. G. M., aged fifty-five, suffered 
from intermittent claudication in his right leg, 
with pain and cramps in the calf for three years. 
He was unable to walk a few meters and had 
coldness, paleness and cyanosis of the foot. For 
several months he had had pain while resting. 
He presented symptoms of bilateral arterial 
circulatory insufficiency of the legs, much 
greater in the right where there was also ar- 
teritic erythrocyanosis and pronounced trophic 
disturbances. The tibial, popliteal and dorsalis 
pedis pulses were not discerned in the right 
side but the femoral pulses in both sides were 
good. In the left side the tibial and popliteal 
pulses were not perceived and the dorsalis pedis 
pulse was very weak. The oscillometric reading 
disappeared in the right leg and diminished in 
the lower third of the right thigh; in the left 
side the index was very small in the leg, weak 
in the lower third of the thigh and somewhat 
decreased in the middle third. 
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The patient was operated upon November 
29, 1948, for bilateral liberation of the femoral- 
popliteal arteries. Right arteriectomy of the 
last 3 cm. of the femoral and the first 5 cm. 
of the popliteal was also performed. 

Pathologically, there was extensive bilateral 
periarterial fibrosis of the Hunter canal. The 
right superficial femoral artery presented a vast 
parietal enlargement in the Hunter canal, being 
almost normal upward. There was also intense 
parietal fibrosclerosis with productive endo- 
arteriopathy and a partially organized red 
thrombus. The right popliteal artery also was 
very much enlarged and had its walls hardened 
in its upper half; the lower half appeared almost 
normal. The popliteal artery presented intense 
parietal fibrosclerosis at its origin with produc- 
tive endoarteriopathy, calcareous infiltration, 
an organized central thrombus and total ob- 
literation of its lumen. Toward the bottom the 
lesions diminished slowly in the same ratio as 
the lumen of the popliteal artery re-established 
itself until the popliteal artery became normal 
below its mid-portion. 

In the left side the superficial femoral artery 
presented parietal enlargement and hardening 
in the Hunter canal which extended with 
diminishing progression to the mid-third of the 
thigh but with partial conservation of the ves- 
sel’s lumen in its entire extension. The venous 
trunks were macroscopically normal in both 
sides. 

The patient was relieved from his claudica- 
tion, being able to walk about 250 meters; pain 
at rest also disappeared as well as the arteritic 
erythromelia of his right foot. The left side also 
improved measurably. 

A right lumbar sympathectomy was per- 
formed on December 17, 1948, and the patient 
can now walk 300 meters with claudication. 

Case v. C. C., aged sixty-one, suffered 
from pain at rest and intermittent claudication 
of the left leg at 100 meters, with pain and 
cramps in the calf. His disturbances began a 
year and a half before admission. He also had a 
healed syphilitic chancre. On examination he 
was found to have coldness, trophic disturb- 
ances, a positive Buerger reaction and absence 
of the pedis, tibial and popliteal pulses but with 
the femoral pulse normal. The oscillometric 
index decreased in the lower third of the left 
thigh and disappeared completely in the rest of 
the leg. In the right leg the oscillometric read- 
ing was diminished in the lower third of the leg 


but increased in the lower third of the thigh. 
The tibial pulse was absent. 

The patient was operated upon July 17, 
1949, at which time left lumbar sympathec- 
tomy, liberation of the femoral-popliteal ar- 
teries and superficial femoral arteriectomy of 
its final 3 cm. were performed. 

Pathologically, there was intense periarterial 
fibrosis in the Hunter canal, with the super- 
ficial femoral artery hardened and without 
pulsations. Its walls showed fibrosclerosis of 
the tunica media, extensive endoarteriopathy 
with sclerosis and calcareous impregnation and 
an organized central thrombus. Above and 
below this area the walls of the superficial 
femoral and popliteal arteries also were en- 
larged and hardened, and changes dimin- 
ished progressively until the arteries became 
normalized. 

The patient showed marked improvement. 
Pain at rest disappeared and he was able to 
return to his professional duties as a dentist. 
The intermittent claudication reappeared at 
from 300 to 400 meters of walking. 

Case vi. A. B., fifty-three years old, suf- 
fered bilateral coldness and intermittent claudi- 
cation of his right leg, with pain and cramping 
in the calf on walking 80 to 100 meters. His 
symptoms began eight years before with only 
intermittent claudication on physical effort 
(stair-climbing), becoming progressively worse. 
On examination he had moderate coldness of 
both feet, more so in the right where he had 
discrete arteritic erythromelia. There was a 
decrease in the angle of circulatory sufficiency 
in the right side from which the pulses were 
absent although the femoral pulse was normal. 
The oscillations were somewhat diminished 
in the lower third of the right thigh. Gen- 
eral examination showed discretely diffused 
arteriosclerosis. 

Lumbar sympathectomy and liberation of 
the femoral-popliteal arteries were performed 
October 16, 1950. 

Pathologically, there was intense periarterial 
fibrosis in the Hunter canal. At this level the 
superficial femoral artery was hard and its walls 
enlarged, without pulsations but with partial 
conservation of the vascular lumen. Above the 
Hunter canal the femoral artery was normal in 
aspect, as was the popliteal artery. The veins 
did not present macroscopic changes. 

The patient’s improvement has been very 
favorable. He can now walk any desired dis- 
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tance at a normal pace without claudication. 
At an accelerated pace the intermittent claudi- 
cation is reproduced at 100 to 200 meters. 


CONCLUSIONS 


1. We describe within the arteritis of the legs 
a new anatomic, clinical entity which we have 
named stenosed arteriopathy of the Hunter 
canal and the loop of the adductor magnus. 

2. In the disease itself we have described two 
varieties called typical and presenile. 

3. Its clinical and pathologic characteristics 
have been described. 

4. It is fundamentally characterized as being 
a local disease of the legs, having its origin in 
the femoral artery at the level of the Hunter 
canal, especially producing extensive periar- 
terial fibrosis and enlargement of the tunica 
interna with the conservation of the lumen of 
the vessel. The veins remain unchanged. 

5. The development is chronic and progres- 
sive. Arterial thrombosis is produced second- 
arily as a complication of the process and 


aggravating it, often suddenly, giving it the 
appearance of an acute stage. 
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COMBINED OPERATIONS IN THE MANAGEMENT OF 
CANCER IN THE HEAD AND NECK 


Joun O. VieTa, M.D. AND JosepH E. Muté, m.p. 
New York, New York 


REVIEW of recent literature indicates 
A that there is currently a changing 
trend in the management of cancer of 
the head and neck in which surgery rather 


than radiation therapy is receiving increasing: 


emphasis.*:16-!7.2!-23 This has been brought 
about because of several recognizable factors. 
Although the development of physical means 
of delivering supervoltage therapy is encourag- 
ing, such modalities are not readily available 
and the response to this therapy has not 
been impressive. Even in cases in which inter- 
stitial radium or radon is used to enhance the 
effect of external therapy, the combination 
leaves much to be desired in the final thera- 
peutic result as these advances have not 
increased the percentage of anticipated cures. 
The more common primary cancers arising 
in the head and neck are epidermoid in nature. 
These are, for the most part, only moderately 
radiosensitive in their primary foci and 


become more markedly radioresistant when | 


invasion of contiguous structures such as 
bone or metastases to regional lymph nodes 
occurs. This also applies to adenocarcinomas 
primary in these sites. 

In the management of metastases to the 
cervical lymph nodes from primary car- 
cinomas arising in the head and neck area, 
radiation therapy is known to sterilize a 
single node or a small group of nodes ade- 
quately. However, a canceridal dose of ap- 
proximately 6,000 r is usually necessary to 
control a metastatic focus effectively. It is 
obviously impossible to deliver dosages of 
this magnitude to the anatomic area of 
expected metastatic spread, namely, from the 
level of the mandible to the clavicle. On the 
other hand radical neck dissection, when 
properly performed, excises all of the lymph 
node—bearing areas in the neck where me- 
tastases are expected to appear.'4 

Those who prefer radiotherapy to radical 
neck dissection for the treatment of cervical 
node metastases overlook the complication 
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resulting from the use of radium and x-ray 
therapy. These are in the nature of necrosis 
of the skin and deep structures with cosmetic 
and functional end results which are often 
less desirable than those arising from ade- 
quate surgery. 

A study of the natural history of the more 
common cancers in the head and neck, as for 
example cancer of the lip, has revealed that 
although small, non-infiltrating lesions may 
be destroyed by radiation, adequate surgery 
certainly accomplishes the same results in a 
shorter period of time. Moreover, in those 
cases of controlled primary lesion the eradica- 
tion of regional lymph node metastases is in 
most instances best effected by radical surgical 
excision.'* When one is confronted with larger 
primary lesions in the lip or other areas with 
lymph node metastases, however, certainly 
radiation can in no way compete with radical 
surgery. 

In addition by clinical observation and the 
judicious use of frozen section microscopic 
analysis at the time of radical surgery, one 
has a more secure feeling that extirpation of 
the neoplasm has been completed; while 
with radiation therapy all information as to 
peripheral spread is left solely to gross clinical 
examination of the patient. 

Morbidity from surgery is at present com- 
parable to that resulting from radiation 
therapy. Due to better technics in anesthesia 
and pre- and postoperative care, improved 
methods of reconstructive surgery and the 
use of prostheses radical surgery is, in the 
opinion of the authors, more acceptable than 
radiation therapy. 

In addition, palliation by extensive surgery 
is better than palliation by x-ray therapy 
because it relieves the patient of painful, 
necrotic lesions and improves his nutrition 
and general outlook. : 

There are, however, contraindications to the 
performance of this type of radical surgery. 
These procedures are not advocated if the 
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clinical condition of the patient is poor or if 
the disease is of such extent that the likelihood 
of control is not expected. Absolute contra- 
indications to surgery are extensive bilateral 
metastases adherent to the carotid arteries, 
distant metastases, anaplastic carcinomas or 
an uncontrollable primary. However, this 
type of surgery is indicated wherever it is 
technically possible to remove all gross evidence 
of disease without sacrificing the common or 
internal carotid arteries. Moreover, if one 
can take the patient from a pitiful state of 
existence and offer him a fairly comfortable 
though limited life, palliative surgery of this 
nature is justified. 

The authors recognize that there are many 
cancers of the upper respiratory and alimentary 
tract such as those occurring as primary in 
the tissues of Waldeyer’s ring, namely, naso- 
pharynx, soft palate, tonsil, and base of the 
tongue or paranasal sinuses, which have been 
best treated to date with combined radiologic 
and surgical methods. 

Consideration of these factors leads to the 
conclusion that radiation therapy and surgery 
are complimentary rather than competitive** 
in some instances and that the emphasis to 
be placed on either is a matter resting with 
the anatomic and histologic characteristics of 
any given case. 

We do not believe that preoperative radia- 
tion therapy as practiced in some clinics is 
indicated for operable lesions.?* The concept 
of cancer therapy is to treat the primary 
lesion with the best method to effect a cure, 
hence an operable lesion should be treated 
with adequate surgery immediately. Pre- 
operative radiation therapy which does not 
aim toward sterilization of the primary 
neoplasm leads to delay in surgery, complicates 
the operative procedure, inhibits wound healing 
and allows extension of the primary tumor to 
contiguous structures. All these factors alter 
the prognosis disfavorably.” 

Radical surgical treatment of cancer is 
understood by the majority to include the 
excision of the primary lesion and the node- 
bearing areas and necessitates combined one- 
stage procedures when possible. As Gilchrist’ 
has recently stated it necessitates removal 
of the tumor, its surrounding soft parts, 
all the lymph nodes which drain the area and, 

if possible, the first alternate group of nodes. 
There is no doubt in most surgeons’ minds 
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that operations such as hemicolectomy, total 
gastrectomy and radical mastectomy are 
acceptable modalities of treatment in cancer 
of these organs. These procedures are examples 
of excision and dissection in continuity. In 
the surgical management of certain cancers 
occurring in the head and neck this same 
principle can be applied. 

Sugarbaker™ has tabulated the incidence of 
lymph node metastases from certain cancers 
in the head and neck as follows: cancer of 
intrinsic larynx, 10 per cent; cancer of lip, 
31 per cent; cancer of lower gingiva, 35 per 
cent; cancer of buccal mucosa, 40 per cent; 
cancer of tongue and floor of mouth 63 per 
cent; cancer of extrinsic larynx, 70 per cent. 
These figures approach those of Martin*-!3 
for the same lesions when over-all incidence 
of metastatic node involvement is considered. 
All of the foregoing tumors lend themselves to 
radical surgical treatment in many instances. 

In the clinical evaluation of the presence of 
secondary cancer in the regional lymph 
nodes Kennedy’ has estimated the percentage 
of error as 14 per cent, Judd and Beahrs® as 
high as 24 per cent. In any group of patients 
without palpable cervical nodes, who are sub- 
mitted to operation, the incidence of micro- 
scopic involvement is fairly constant, irrespec- 
tive of the size of the primary lesion. Some 
observers? who believe in close observation and 
follow-up for the discovery of metastases in 
the regional lymph nodes report a fairly high 
incidence of distant metastatic disease from 
cancer primary in the head and neck. 

As far as controllability is concerned, the 
most favorable ‘‘cancer”’ of the head and neck 
is cancer of the lip. Most opinions for or 
against neck dissection have been based upon 
the clinical behavior of cancer of the lip. 
Other cancers arising in the head and neck are 
more lethal than carcinomas arising in the 
lip and regularly metastasize more frequently. 
Thus considering that the percentage of 
clinical error in estimating the presence of 
metastatic disease is variously quoted as being 
at least 10 per cent!:2° when a tumor regu'arly 
metastasizes to a group of lymph nodes readily 
removable by surgery, so-called “prophylactic 
neck dissection” is in many instances more 
likely to be a “therapeutic dissection.” The 
term, prophylactic neck dissection, used herein 
does not allude to a separate and independent 
procedure as understood by some but rather 
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to a dissection in conjunction with excision 
of the primary lesion in continuity. Some 
authors suggest waiting for an indefinite period 
of time before radical dissection is performed 
to await the filtering of embolic metastases 
by the regional nodes. The authors adhere 


TABLE I 
Total number of cases of cancer in the head and 
neck reviewed for operative treatment......... gI 
Number of such cases considered inoperable... 26 
Number of cases considered operable.......... 65 


(A) Number of cases treated with staged pro- 
cedure (radiotherapy plus surgery or sur- 


(B) Number of patients who refused treat- 


(C) Number of cases treated with one-stage 
combined 25 


to this sound surgical principle when the 
anatomic location of the primary tumor makes 
it impossible to do an excision and dissection 
in continuity, for example, carcinoma of the 
soft palate or maxillary sinus, hard palate or 
gingiva of the maxilla. (Table 1.) 

With the present, continuing lag in the early 
treatment of cancer the procedures to be dis- 
cussed will of necessity, we believe, have to be 
carried out if a better prognosis is to be offered. 
The curability of node metastases is vastly 
lessened if the neck dissection is deferred until 
the involvement is clinically certain. Blair and 
Byars! have described cases of cancer of the 
tongue in which doubtful nodes have become 
inoperable between two observation visits 
covering five weeks. 

In one series of cases no patient with epider- 
moid carcinoma had visceral metastases who 
did not have cervical lymph node involvement 
at some time during the clinical course of the 
disease.? It would seem logical to conclude 
that the incidence of distant secondaries 
would be less if the regional nodes had been 
removed by surgery. 

It has been proved that the disease is far 
advanced when the clinical diagnosis of 


metastatic involvement is readily apparent. | 


Some clinicians are so pessimistic in their 
prognosis that they compare the presence of 
deep cervical node metastases from cancer of 
the head and neck to the poor prognosis of 
supraclavicular node metastases in cancer 
of the breast. The authors believe that if 
such a gloomy attitude is justified, there would 
be few indications for radical neck dissection. 
A more equitable comparison would be a 


situation simulating axillary node metastases 
in cancer of the breast. 

In proven operable cancer of the breast 
the operation of choice is radical mastectomy 
which is a prophylactic dissection of lymph 
nodes in continuity; few will criticize the 
therapeutic effect of such a procedure. Sta- 
tistically the treatment of carcinoma of the 
breast by radical mastectomy in which axillary 
nodes are histologically negative offers a 
prognosis at least twice that compiled for 
histologically positive axillary nodes. There- 
fore, in the surgical management of primary 
cancer arising in the head and neck, when the 
principle of excision and dissection in con- 
tinuity is possible, a regional neck dissection 
should be mandatory in conjunction with 
excision of the primary lesion. Although an 
attack of the expected metastatic bed may 
appear to be prophylactic in clinically negative 
cases, it will frequently be therapeutic because 
of the presence of histologically positive nodes 
on microscopic examination. 

It must be conceded that the procedures 
to be discussed were carried out for the man- 
agement of advanced disease and the indica- 
tions for this type of treatment on that basis 
were precisely defined. 

From the foregoing considerations the follow- 
ing principles of treatment of the most common 
types of carcinoma of the head and neck have 
been evolved and are illustrated by case 
reports. * 

CARCINOMA OF THE LIP 


The treatment of choice for cancer of the 
lip is surgery. Small lesions measuring up to 
I cm. in diameter in which minimal infiltration 
of the musculature is demonstrable can be 
treated either with radiation therapy or by V 
excision. Any larger lesion which obviously 
involves the orbicularis oris muscle or has 
recurred following non-surgical means of 
therapy and which is associated with a marked 
inflammatory reaction should be eradicated 
by a V excision, the Abbe-Estlander or Bernard 
type of cheiloplasty. Lesions occurring at the 
commissures are usually more malignant and 
more difficult to control. Therefore, the 
surgical attack must be more radical in extent 
than for those cancers occurring near the 
midline of the lip. 


. Acknowledgment is made to the surgical services 
of various hospitals mentioned i in text for inclusion of 
case reports. 
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The likelihood of metastases to the cervical 
nodes is higher when there is any degree of 
infiltration of the musculature or if the his- 
tologic analysis shows areas of undifferentiated 
carcinoma. In such cases we believe that in the 
absence of clinically demonstrable node en- 
largement a bilateral supraomohyoid neck 
dissection should be performed after the 
primary lesion has been eradicated by surgery. 
If aspiration biopsy denotes metastatic de- 
posits in the jugular lymph node chain, a 
complete radical neck dissection on the side 
of the lesion plus a supraomohyoid neck dis- 
section on the opposite side should be the 
operation of choice. We prefer the excision of 
the primary lesion and the dissections of the 
neck at the same operation. If the nodes of the 
supraomohyoid dissection are also positive 
for metastatic disease, the complete radical 
neck dissection of that side should be done in 
one month to six weeks’ time. With the 
surgical management of carcinoma of the lip 
radiation therapy to the neck nodes is never 
indicated. Wherever there is an infiltration 
of bone (mandible), the contiguous osseous 
structure should be excised in continuity. 
When total ablation of the lower lip is indi- 
cated, the defect can be repaired by the 
bilateral Bernard cheiloplasty. This procedure 
is combined with a complete neck dissection 
on one side and supraomohyoid neck dissection 
on the opposite side to be followed with a 
completion of the radical dissection in one 
month’s time. Postoperatively, in those cases 
with excision of the second internal jugular 
vein, the patient is kept in a sitting position 
in an oxygen tent and the dressing on the 
operative wound is maintained with minimal 
compression of the neck. When laryngeal 
edema is suspected, tracheostomy is man- 
datory. In fact the authors practice the routine 
use of temporary tracheostomy in every patient 
who has had a bilateral neck dissection. 

CasE1. P.B., a seventy-one year old white 
male, was admitted to the Danbury Hospital, 
Danbury, Connecticut, on September 17, 
1947. He had a history of a slowly progressing 
ulcerated lesion of the lower lip present for 
two years. Examination revealed a 4.5 cm. 
fungating ulcerated lesion of the lower lip 
extending from a point 2 cm. from the right 
commissure to 0.5 cm. of left commissure of 
the mouth. Metastatic nodes up to 3 cm. in 
diameter were palpable in both submental 
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triangles and no clinically palpable nodes 
were noted in the deep cervical chain. 

On September 27, 1947, a bilateral supraomo- 
hyoid neck dissection and excision of lower 
lip were carried out. A large Estlander pedicle 
flap taken from left cheek was swung into the 
defect of the lower lip to secure a primary 
closure. The resulting stomal orifice was small 
but would readily admit two fingers. The 
patient withstood the procedure well and all 
wounds healed by primary union. The patient 
left the hospital in ten days. The arterial 
pedicle of the Estlander flap was divided in 
six weeks. Pathologic diagnosis was epidermoid 
carcinoma grade 11 with metastases to mul- 
tiple submental and submaxillary lymph 
nodes. 

On January 13, 1948, a small nodule ap- 
peared adjacent to the suture line in the lip 
on the right side. Biopsy revealed recurrent 
epidermoid carcinoma. On January 27th exci- 
sion of the local recurrence in the lip was 
carried out. In attempting to reconstruct the 
lip by a unilateral Bernard cheiloplasty it was 
noted on mobilization of the right cheek that 
there was gross evidence of disease below the 
gingivo-buccal gutter opposite the level of the 
first bicuspid tooth. The aforementioned pro- 
cedure was abandoned and the lower lip recon- 
structed by use of an Estlander flap from the 
right side to close the resultant defect. 

As the disease process in the right gingivo- 
buccal gutter still appeared to be localized and 
resectable, a righe radical neck dissection and 
excision of the right half of mandible and 
adjacent area of skin of the right cheek and a 
tracheostomy were done in one stage without 
incident on February 27th. The defect of the 
cheek and floor of the mouth were closed by 
suturing the edge of tongue to the mucous 
membrane of the upper gingiva-buccal gutter 
and the resulting skin defect was covered with 
a split thickness skin graft. The wounds 
healed and a go per cent “‘take” of the skin 
graft resulted. The tracheostomy tube was 
removed on the tenth postoperative day. 
Pathologic diagnosis was recurrent epidermoid 
carcinoma of the skin of the cheek and buccal 
mucosa. The patient was discharged on March 
17, 1948. 

On May 14, 1948, a node appeared in the 
left mid-jugular chain which on aspiration 
biopsy was reported to be metastatic epider- 
moid carcinoma. On June 26th, a left radical 
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neck dissection was performed (with extirpa- 
tion of the remaining second internal jugular 
vein) with tracheostomy. The patient made 
an uneventful recovery except for some 
residual edema of the face. 

The patient was followed up at monthly 
intervals and remained free of pain without 
evidence of disease until March 25, 1949, 
when a recurrence was noted in the skin over 
the chin. Within two weeks the lesion grew to 
8 cm. in diameter and was associated with 
severe pain. The patient expired on May 109, 
1949. 

Comment. In accordance with the prin- 
ciple of excision and dissection in continuity 
the clinical course of this patient may have 
been altered. If total ablation of the lower 
lip had been performed with bilateral supra- 
omohyoid neck dissection in continuity and the 
resultant defect closed by a bilateral Bernard 
cheiloplasty, there would have been less 
likelihood of recurrence of disease in the skin 
over the chin. The subsequent appearance of 
jugular chain metastases in a clinically nega- 
tive neck indicates that a bilateral radical 
neck dissection would have been more prudent. 


CARCINOMA OF GINGIVA AND FLOOR OF MOUTH 


In view of the sequelae of adequate radio- 
logic therapy for cancer of the lower gingiva 
and floor of the mouth (radionecrosis, osteo- 
myelitis, sequestration and prolonged mor- 
bidity) surgical therapy is indicated. For super- 
ficial non-infiltrating lesions with no evidence 
of cervical node metastases adequate excision 
of the lesion and contiguous alveolar ridge 
of the mandible and inner table of this bone 
should be sufficient. The necessity for resection 
of the mandible stems from the fact that in 
many patients the lymphatics from the floor 
of the mouth enroute to the submaxillary 
nodes traverse the periosteum of the mandible.?* 
This excision is always combined with at least 


a supraomohyoid neck dissection on the ipso-_ 


lateral side. Should frozen section of suspicious 
nodes reveal metastatic disease, a complete 
neck dissection is performed. Whenever there 
is radiographic or clinical suspicion of periosteal 
or osseous infiltration, a larger segment of 
bone is removed. It is wiser to be on the side 
of radicalism in the excision of diseased bone 
than to hazard the risk of leaving residual 
cancer. When indicated hemiresection of the 
mandible carried out with a complete neck 
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dissection in continuity and tracheostomy 
in one stage, as developed by Martin and 
associates, is the procedure of choice. Whenever 
there is interruption of continuity of the 
mandibular arch, tracheostomy is of vital 
importance. Monthly observation of the pa- 
tient for at least two years will reveal the ~ 
necessity for contralateral neck dissection. 

Case u. H.C., a forty-three year old white 
female, was admitted on October 18, 1947, to 
the Flower and Fifth Avenue Hospitals with a 
complaint of ulceration of the right side of the 
floor of the mouth of at least four months’ 
duration. On examination an ulcerated lesion 
measuring 2 by 0.5 by 3 cm. was seen which 
was adjacent to the second lower molar tooth 
and lying over the proximal extension of the 
submaxillary duct. The lesion involved the 
gingiva but did not appear to infiltrate the man- 
dible. There were no palpable nodes in the 
neck. Biopsy was reported as _ epidermoid 
carcinoma; radiographs of the mandible re- 
vealed no evidence of bone involvement. 

On October 20, 1947, resection of a 5 cm. 
segment of the right mandible and right half 
of the floor of the mouth and a 1 cm. strip 
of the border of the tongue and radical neck 
dissection in continuity with tracheostomy 
was performed. The wounds healed by primary 
union and the tracheostomy tube was removed 
in ten days. The patient was discharged on the 
fourteenth postoperative day. 

Pathologic diagnosis was infiltrating epider- 
moid carcinoma of the oral mucosa with 
invasion of the capsule of the right sub- 
maxillary gland. No invasion of bone or 
muscles or metastases to lymph nodes was 
noted. 

This represents excision and dissection in 
continuity with extirpation of the primary 
disease and its expected metastatic manifesta- 
tions. In the past this lesion would have been 
treated with x-ray therapy and interstitial 
radon seed implantation. 

The patient has been followed up at regular 
intervals and remains free of disease to date. 
The cosmetic and functional result is excellent. 


(Fig. 1.) 


CARCINOMA OF THE TONGUE 


Most cancers of the base of the tongue are 
best treated with radiation. Those cases of 
lingual cancer which are selected for surgical 
therapy are the ulcerating, infiltrating type 
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Fic. 1. Case 1. Three years following a combined radi- 
cal neck dissection and jaw resection for carcinoma of 
gingiva and floor of the mouth, 


of lesion located in the anterior two-thirds of 
the tongue. Leukoplakia associated with leutic 
glossitis which frequently develops into car- 
cinoma is notoriously radioresistant and is 
solely a surgical problem. The exophytic or 
rapidly growing anaplastic lesions are in most 
instances treated with radiation therapy. 

In cancer of the tongue there is no place for 
watchful waiting regarding the indication for 
radical neck dissection. This should be done 
in combination with extirpation of the primary 
lesion and the floor of the mouth. The latter 
measure is necessitated because of the high 
rate of recurrence of lingual cancer in the 
floor of the mouth. Furthermore, the authors 
believe that all patients with surgically treated 
cancer of the tongue or those treated with 
radiologic methods with controlled primary 
lesions should ideally have a bilateral complete 
radical neck dissection in two stages. This is 
motivated by the high incidence of bilateral 
cervical node metastases. Whenever necessary 
to circumscribe periosteal or bone infiltration 
adequately, combined resection of the man- 
dible and floor of the mouth in continuity 
should be performed in one stage with the 
radical neck dissection and tracheostomy. 
What has been said for the foregoing applies 
in the treatment of cancer arising in the buccal 
mucosa. 

Case 11. B. M., a sixty-six year old male 
was admitted to Metropolitan Hospital on 
September 9, 1948. Past history revealed that 
on February 11, 1947, he had been admitted 
for pneumonia of the right lung. Patient’s 
complaints for three months prior to admis- 
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sion were the gradual development of a painful 
ulcerated lesion on the left lateral border of 
the tongue associated with dysphagia and 
bloody expectoration. 
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Fic. 2. Case u1. Surgical specimen. Specimen includes 
more than half the tongue, floor of the mouth, half the 
mandible and contents of radical neck dissection in 
continuity. 

Local examination revealed a deep ulcer 
crater 3 by 1.5 cm. involving the lateral border 
of the tongue and extending into the floor of the 
mouth on the left. The neoplastic process 
measured 4 by 3 cm. and the growth was only 
slightly movable due to fixation to the man- 
dible and the floor of the mouth. There was a 
palpably enlarged node 2 cm. in diameter at 
the level of the left carotid bifurcation. 
Radiographs of the mandible were negative 
for bone destruction; a chest film revealed 
chronic tuberculosis. 

Biopsy on September 10, 1948, was reported 
as squamous carcinoma. On September 30th 
a combined left radical neck dissection, hemi- 
mandibulectomy, hemiglossectomy with exci- 
sion of the floor of mouth and tracheostomy 
were done under general anesthesia. (Fig. 2.) 
The postoperative course was uncomplicated. 
Pathologic diagnosis was squamous carcinoma 
of tongue and floor of mouth with neck nodes 
negative for metastases. 

On July 2, 1949, the patient was readmitted 
for weight loss, cough, hemoptysis and chest 
pain. Radiographs of the chest revealed 
advanced pulmonary tuberculosis, active, with 
a question of metastases to the left lower 
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lung field. On July 24th a mass was noted in 
the right inguinal area. Aspiration biopsy 
was reported to show metastatic epidermoid 
carcinoma. Radiographs of the skeleton were 
negative for metastases. No other primary 
source of cancer was found to explain the 
metastatic disease in the groin. The patient’s 
course was progressively downhill and death 
occurred on August 2, 1949; no autopsy was 
obtained. The patient at no time exhibited 
any evidence of recurrent disease in the head 
and neck area. 

Case iv. J. G., a sixty-five year old white 
male, was admitted to the Lenox Hill Hospital 
on December 23, 1948, with the chief complaint 
of a large ulcerating lesion of the mucosa of 
the left cheek accompanied by a toothache 
and swelling of the left side of the face. Exami- 
nation revealed an indurated and ulcerated 
area 4 cm. in diameter involving the mucosa 
of the left cheek and extending on to the 
mucosa covering the ascending ramus of the 
mandible. In the left submaxillary triangle 
there was a firm, movable node measuring 
3 cm. in diameter. 

Radiographs of the chest revealed dilatation 
and tortuosity of the ascending aorta con- 
sistent with aneurysm. The mandible was 
negative for bone disorder. 

On December 24th a biopsy of the ulcera- 
tion was reported as epidermoid carcinoma. 
Radiologic therapy was considered; however, 
the radiotherapist thought that surgery offered 
a greater chance for ultimate control. 

On December 31st a combined radical neck 
dissection, hemimandibulectomy with excision 
of a portion of the tongue, floor of the mouth 
and wide excision of the primary tumor and a 
segment of the alveolar process of the maxilla 
in continuity followed with tracheostomy 
were carried out. The oral cavity was epi- 
thelialized by suturing the lateral border of 
the tongue to the mucous membrane of the 
hard palate and remaining mucosa of the cheek 
and lip. The left parotid duct was implanted 
into the mouth. 

Pathologic diagnosis was carcinoma of 
mucosa of cheek and gingiva with metastases 
to multiple lymph nodes in the submaxillary 
triangle. 

The postoperative convalescence was un- 
eventful except for slow healing of the lower 
skin flaps in the neck. The tracheostomy tube 
was removed on the eleventh postoperative 
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day. The patient was discharged from the 
hospital on January 27, 1949, and has re- 
mained free of recurrent disease to date. 


CARCINOMA OF THE SALIVARY GLANDS 


The majority of carcinomas arising in the 
major or minor salivary glands are muco- 
epidermoid or adenocarcinomas and are notor- 
iously radioresistant. The treatment of choice 
is an ipsolateral radical neck dissection and 
total excision of the involved major gland. 
In dealing with the parotid gland, whenever 
necessary, the facial nerve is sacrificed. If 
there is involvement of the mandible or por- 
tions of the skull, the affected bone is widely 
excised. 

Case v. A. D., a seventy-eight year old 
white female, was admitted to St. John’s 
Episcopal Hospital, Brooklyn, on June 4, 
1948, with the complaint of dysphagia, dys- 
phonia and dyspnea. These symptoms had 
become progressively more severe over a 
period of five years with rapid progression of 
symptoms one month before admission. The 
patient stated that nine or ten years previ- 
ously she had received eight x-ray treatments 
for a tumor of the tongue. No biopsy report 
of that lesion was available. 

Examination revealed an elderly, white 
female in poor general condition with evidence 
of marked emaciation. The remainder of the 
physical examination revealed generalized ar- 
teriosclerosis and a circumscribed mass in the 
lower medial quadrant of the left breast. 
Aspiration biopsy of the breast mass revealed 
an infiltrating duct carcinoma. A biopsy of the 
pharyngeal mass was reported low grade 
adenocarcinoma of minor salivary gland origin. 

The hypopharynx revealed a sessile fungating 
mass measuring 8 by 5 cm. in diameter attached 
to the base of the tongue extending downward 
to the vallecula and laterally to the pharyngeal 
wall. It was impossible to visualize the epi- 
glottis or larynx due to the bulkiness of the 
mass which almost completely occluded the 
oropharynx. Dyspnea increased and on June 
7th a low tracheostomy was performed under 
local anesthesia. A nasopharyngeal catheter 
was passed for feeding purposes. 

On June 23rd under pentothal® anesthesia 
with oxygen administered through trache- 
ostomy tube, the following operative procedure 
was performed: a right supraomohyoid neck 
dissection, suprahyoid and lateral pharyn- 
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gotomy with ligations of the right and left 
external carotid arteries, and resection of the 
tumor. This exposure permitted excellent 
visualization of the hypopharyngeal mass. 
A wide excision of the tumor with normal tissue 
margins of muscle at the base of the tongue 
was effected. Ten gold radon seeds, each of 
I me. strength, were implanted into the opera- 
tive defect of the tongue. The patient with- 
stood the operative procedure without incident. 
On the eighth postoperative day a pharyngeal- 
cutaneous fistula was noted. The fistula 
persisted until August 9th when it was closed 
by freeing up and approximating the edges 
of the mucous membrane and advancing a 
skin flap from the neck to the suprahyoid area. 
On August 20th the tracheostomy tube was 
removed and the stoma closed spontaneously. 

Pathologic diagnosis was low-grade adeno- 
carcinoma of salivary gland origin. The patient 
remains free of recurrent disease in the tongue 
and refuses surgery for carcinoma of the 
breast. 


CANCER OF THE THYROID GLAND 


- Given an isolated nodule in either lobe of 
the thyroid gland which is proven to be car- 
cinoma on aspiration biopsy or frozen section, 
our treatment is hemithyroidectomy, excision 
of the isthmus and ipsolateral radical neck 
dissection omitting dissection of the submaxil- 
lary triangle. If there are cervical node me- 
tastases, a complete radical neck dissection 
is performed. In those cases with suspicious 
extension of disease beyond the midline total 
thyroidectomy and neck dissection with preser- 
vation of both recurrent laryngeal nerves, 
unless invaded by tumor, is indicated. It is 
usually possible to preserve some _para- 
thyroid tissue and one of the recurrent laryn- 
geal nerves. With extensive dissections about 
the trachea routine tracheostomy is done. In 
the performance of radical surgery for thyroid 
cancer the strap muscles are sacrificed. Like- 
wise, excision of portions of contiguous areas 
of trachea and esophagus is added if indicated 
by the surgical findings. Total thyroidectomy 
is indicated in those cases with distant me- 
tastases whose treatment is amenable to 
radioactive isotopes. 

There is no doubt that postoperative 
radiologic therapy is indicated whenever total 
extirpation of the disease has not been accom- 
plished by surgery. Radiation therapy is of 
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definite value in the palliative management 
of thyroid cancer.”” 

Case vi. B.B., a forty year old white male, 
was admitted to the Flower and Fifth Avenue 
Hospitals on July 4, 1947, with pain in the 
left chest wall beneath an old operative scar, 
the result of an operation for cysts of the left 
sixth and seventh ribs. Past history revealed 
excision of the left testicle for a seminoma in 
1943. 

On physical examination a nodular mass 
in the region of the right lobe of the thyroid 
gland was found which extended across the 
midline of the isthmus. The mass appeared 
to be firmly adherent to the thyroid cartilage 
and trachea. There was an enlarged metastatic 
node about 3 cm. in diameter in the right mid- 
jugular chain. The patient also exhibited find- 
ings consistent with the diagnosis of von 
Recklinghausen’s neurofibromatosis associated 
with marked deformity of the spine and 
aplasia of the maxillae. 

In view of the previous history of excision 
of a malignant testicular tumor and the 
findings of neurofibromatosis, a biopsy of the 
mass in the region of the right lobe of the 
thyroid gland was performed on July 16, 1947. 
At operation it was noted that there was a 
tumor arising from the thyroid gland infiltrat- 
ing the pretracheal muscles. Pathologic diag- 
nosis was adenocarcinoma of the thyroid. 
Esophagoscopy and bronchoscopy were nega- 
tive; radiographs of the chest and skeletal 
system revealed no metastatic foci. 

On July 24, 1947, a tracer dose of 1.09 pc. 
1'31 was given. On July 26th under general 
anesthesia a total thyroidectomy, right radical 
neck dissection (the submaxillary triangle 
was not dissected) and left lower neck dis- 
section with the preservation of the left 
jugular vein were done. The excision included 
a small portion of the wall of the esophagus on 
the right side. The right recurrent laryngeal 
nerve and pretracheal strap muscles from origin 
to insertion were removed. A tracheostomy was 
added at the completion of the operation. 
The patient withstood the procedure well. 

The postoperative convalescence was marked 
by the following complications: on July 30th 
carpopedial spasm developed. The blood cal- 
clum was 7.2 mg. per cent. The patient was 
given intravenous calcium gluconate and 
paratharmone; the tetany was subsequently 
controlled with dihydrotachysterol. On the 
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sixth postoperative day a mucopurulent dis- 
charge from the drainage wound in the right 
lateral neck was noted and an esophageal 
fistula suspected. On August 4th it was 
definitely established that the fistula arose in 
the region of the right pyriform sinus. 

On August roth the pharyngeal fistula had 
closed; the tracheal stoma remained open due 
to retraction of surrounding scar tissue. The 
stoma was closed with a sliding skin flap from 
the sternal area on September 12th. 

Pathologic diagnosis was papillary adeno- 
carcinoma grade u of thyroid gland with 
metastases to numerous lymph nodes in the 
left and right supraclavicular and right mid- 
cervical areas. Radioautographs of sections 
of the thyroid carcinoma revealed no pick-up 
of isotope by the tumor. The patient has 
remained free of recurrent carcinoma to date 
of writing. 


CANCER OF THE LARYNX 


In the treatment of laryngeal cancer a high 
degree of selectivity is necessary in choosing 
modalities of therapy. For extensive cancer of 
either the intrinsic or extrinsic larynx better 
palliation and occasional chance of cure may 
be obtained by surgery. 

In early lesions of the intrinsic larynx there 
is little to choose between radiation therapy 
and surgery; both offer excellent results. 
However, with more extensive involvement or 
when the disease has recurred following radia- 
tion therapy, total laryngectomy is indicated. 
In view of the low incidence of metastases 
(10 per cent, Sugarbaker) from carcinoma 
arising in the vocal cords routine neck dis- 
section is not done with total laryngectomy. 
However, if total laryngectomy is indicated 
and there are metastatic nodes as proven by 
aspiration biopsy, radical neck dissection is 
carried out as a one-stage operation with the 
laryngectomy. 

In those cases with bilateral node metastases 
and spill over into the pharynx a total laryn- 
gectomy and bilateral neck dissection with 
preservation of one internal jugular vein in 
one stage, as described by Brunschwig,’ 
appears to offer the greatest comfort to the 
patient. This procedure usually will eradicate 
all gross evidence of disease. Whenever the 
excision necessitates the creation of a pharyn- 
gostome, the patient is tube-fed and a plastic 
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closure is effected as soon as possible. Surgery 
of this nature is regarded as palliative, namely, 
necessary to permit vital function since the 
majority of these patients would sooner or 
later die of hemorrhage, asphyxia or inanition 
before death from distant metastases occurs. 

The end results in carcinoma of the extrinsic 
larynx, pyriform sinus, or hypopharynx treated 
solely with radiation therapy have left much 
to be desired. Here, particularly, radiologic 
methods cannot control the metastases; there- 
fore, the authors advocate a one-stage total 
laryngectomy and radical neck dissection for 
carcinoma of the extrinsic larynx regardless 
of the absence of clinically involved neck nodes. 
In view of the high incidence of bilateral node 
metastases in cancer of the extrinsic larynx 
(70 per cent Sugarbaker) the opposite side 
of the neck should be dissected at a later date. 

Case vit. J. K., a sixty-three year old 
white male, was admitted to the tumor clinic 
of the Danbury Hospital on September 10, 
1948, with a history of increasing hoarseness 
for a period of twelve months. In the month 
prior to admission there had been progressively 
increasing dyspnea. 

At the first examination on September 10, 
1948, the patient exhibited marked laryngeal 
stridor and was in need of immediate tracheos- 
tomy. There were two enlarged metastatic 
nodes at the level of the thyroid cartilage on the 
left side of the neck. No extension was noted 
into either pyriform sinuses. Total laryn- 
gectomy and left radical neck dissection were 
considered to be the procedure of choice. 
Laryngoscopy, performed two days after 
tracheostomy, revealed a large ulcerating lesion 
fillmg the rima glottis and involving both 
ventricular bands and the base of the epi- 
glottis. The patient refused any therapy at 
this time. Re-examination one month later 
revealed in addition to the foregoing a met- 
astatic node measuring 3 cm. in diameter in the 
right mid-jugular chain. The patient agreed to 
undergo the operative procedure herein out- 
lined. On October 14, 1948, a one-stage bilat- 
eral radical neck dissection with preservation 
of the right jugular vein and total laryn- 
gectomy including the pretracheal muscles 
was done under pentothal anesthesia. The 
patient withstood the procedure well. Patho- 
logic diagnosis was epidermoid carcinoma 
grade 11 with metastases to regional lymph 
nodes bilaterally. 
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The wounds healed by primary union and 
the patient was discharged from the hospital 
on the twelfth postoperative day. The patient 
remained free of local recurrence and was com- 
fortable until October 10, 1949, when he began 
to experience pain in the right ear. Examina- 
tion at this time revealed a submucosal mass 
measuring 2 cm. in diameter at the base of the 
tongue on the right and a nodule 2 cm. in 
diameter over the right mastoid process. 
Aspiration biopsy revealed epidermoid car- 
cinoma in both areas. On November 8, 1949, 
fifteen gold radon seeds, each of 1 mc., were 
inserted into the lesion at base of tongue and 
ten seeds of 1 mc. were inserted into the mass 
over the right mastoid area. In addition the 
patient received 4,000 r of x-ray therapy through 
5 cm. cones to each of two portals covering the 
previously-mentioned lesions. Examination on 
December 4, 1949, revealed marked. regression 
in the treated areas and the patient was free of 
pain. 

On January 10, 1950, the patient was 
hospitalized because of chills and fever and 
signs of massive pneumonitis of the right lung. 
Radiographs were interpreted as showing 
massive lobar pneumonia. The patient was 
treated with penicillin and aureomycin but 
died in two days. 

Comment. It is possible this patient may 
have had metastatic disease in the lungs, 
but there was no clinical indications of such a 
finding one month prior to the terminal illness. 
Previous radiographs of the chest were reported 
negative for metastases. 

This case represents one showing retrograde 
spread of metastases, and the authors believe 
that palliation in this instance justified the 
surgical intervention and doubt that the same 
result could have been obtained with radiation 
therapy as the sole method of management. 

Case vi. W. C., a fifty-eight year old 
white male, entered the Flower and Fifth 
Avenue Hospitals on November 12, 1949, 
with the history of having had a sore throat 
beginning in July, 1949. Six weeks prior to 
admission the patient had noted hoarseness, 
dysphagia and expectoration of blood. There 
had been a fifteen-pound weight loss. 

Examination on November 7th revealed a 
fungating ulcerated neoplasm involving the 
arytenoid area and extending to the lateral 
and posterior wall of the larynx down to the 
right pyriform sinus. The right vocal cord was 
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Fic. 3. Case vit. Surgical specimen. Large carcinoma 
of extrinsic larynx removed in continuity with right 
radical neck dissection. 


paralyzed and infiltrated by tumor tissue. 
There were no palpable nodes in the neck. 

On November 14th a right radical neck 
dissection and total laryngectomy and excision 
of the pretracheal muscles in continuity was 
performed under general anesthesia. (Fig. 3.) 

The pharynx was reconstructed over a 
14 F. rubber catheter. The postoperative 
coarse was uneventful until the twelfth post- 
operative day when it was noted that some 
saliva was escaping through the drainage 
wound of the neck dissection. A pharyngeal 
fistula was apparent; this had completely 
closed on the twenty-eighth postoperative 
day. 

Pathologic diagnosis was infiltrating squa- 
mous carcinoma of the extrinsic larynx showing 
extensive infiltration of the posterior laryngeal 
wall and lymphatics. There were no lymph 
node metastases. The patient has remained 
free of evidence of recurrent disease to present 
date. 


MALIGNANT TUMORS OF SKIN OF HEAD AND NECK 


Basal cell epithelioma and squamous cell 
carcinoma of the skin of the head and neck 
may be treated either with surgery or radia- 
tion therapy. However, we would suggest a 
word of caution for the use of radiation therapy 
over bony processes or cartilage. These areas 
are prone to undergo radionecrosis of the 
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Fic. 4A. Case tx. Clinical, preoperative photograph 
showing squamous cell carcinoma of skin of face as a 
complication of radiodermatitis. 


supporting connective tissues and hence in 
many instances either will be insufficiently 
treated or will be attended by ulceration and 
necrosis. Furthermore, all recurrent squamous 
cell carcinoma should be treated with radical 
surgery and regional lymph node dissection 
in continuity when feasible. 

Malignant melanomas of the skin are best 
treated with wide surgical excision and radical 
dissection of lymph node areas in continuity. 
The extent of the anatomic lymph node dis- 
section will depend on the location of the 
primary lesion, for example, a lesion occurring 
in the preauricular area would demand excision 
of the preauricular nodes, parotid gland and 
radical neck dissection since this procedure 
would encompass the usual foci of metastatic 
spread of a primary neoplasm in this region. 

Case 1x. R. F., a sixty-six year old white 
female, was admitted to the Metropolitan 
Hospital on April 11, 1949. In 1915 the patient 
had received some x-ray therapy for facial 
hirsutism. She suffered severe x-ray dermatitis 
with this therapy and since that time there 
had been scabbing, bleeding and painful 
ulceration of the skin of the face. (Fig. 4.) 
Six weeks prior to admission there was marked 
progressive enlargement of the areas of ulcera- 
tion associated with pain and hemorrhage. 
Physical examination revealed hypertensive 
cardiovascular disease and the presence of 
diffusely ulcerated skin lesions involving the 
chin and cheeks. Multiple biopsies from the 
ulcerated lesions showed epidermoid car- 
cinoma. There were enlarged nodes in both 
submaxillary triangles. On April 21, 1949, 
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Fic. 4B. Same case; first postoperative dressing on the 
fifth day showing pedicle flap from left breast in place 
after resection of primary tumor and bilateral supra- 
omohyoid neck dissection in continuity. 


a bilateral supraomohyoid neck dissection 
and excision of skin and muscle of cheeks and 
chin down to the subjacent mucous membrane 
were carried out in continuity. The resulting 
skin defect was closed primarily by forming a 
full thickness pedicle flap from the large, 
pendulous left breast and advancing it into 
the defect of the face and neck. Primary 
wound healing occurred except for an area 
measuring 3 cm. in diameter over the left 
mandible. This was repaired by a split thick- 
ness skin graft. 

Pathologic diagnosis was squamous cell 
carcinoma of skin of face with metastases to 
the left submaxillary lymph nodes. 

The patient was discharged on June 23, 1949. 
Despite the loss of the musculature of the 
lower lip and eversion of the mucous mem- 
brane due to some scar contracture about the 
chin, the patient is able to take all her food 
by mouth and there is minimal drooling. There 
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has been no evidence of recurrence of carcinoma 
to date. 


SUMMARY 


With the present continued lag in the early 
diagnosis of cancer of the head and neck, 
therapy should assume a more aggressive at- 
titude if a greater number of patients are to 
be salvaged. The concept of excision and 
dissection in continuity is not new. However, 
it should be performed earlier and more fre- 
quently. The plea is not for more extensive 
surgery; it is rather for adequate surgery. Such 
well conceived operations should be planned 
and performed by surgeons treating extensive 
cancer. The use of good surgical judgment and 
modern concepts of pre- and postoperative care 
offers patients with advanced cancer of the 
head and neck more than radiation therapy. 

The cases presented are examples of this 
plan of treatment whether for definitive cure 
or for palliation of advanced cancer. Their 
management likewise showed that the cer- 
tainty of establishing the presence of cryptic 
regional lymph node metastases may be proven 
by performing a dissection in continuity, when 
possible, in one stage with excision of the 
primary growth. 

Although non-surgical methods of palliation 
in the treatment of cancer may be developed, 
surgery offers an excellent means to give relief 
of pain, remove foul necrotic ulcerations and 
establish airways and oral feedings for those 
stricken with overwhelming localized cancer in 
the head and neck. 
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RECENT ADVANCES IN THE MANAGEMENT OF BURNS* 


Cuaries W. McLaucuuin, JRr., M.D. AND Desert K. Neils, M.p. 
Omaba, Nebraska 


the severely burned depends upon many 

factors, but not the least of these is the 
skill and knowledge of the attendant medical 
personnel. We have come a long way in the care 
of burns in the past decade due to the impetus 
and experience of the last war and the volumi- 
nous research carried out during this period. 
The purpose of this article is to review briefly 
the pertinent investigative work accomplished 
since the war years and make some deductions 
as to its usefulness in the actual care of these 
patients. 

Crassweller and associates’? in reviewing 
Farmer’s analysis of 1,797 burned patients di- 
vided the mortality of burns into four phases, 
namely, shock, toxic, sepsis and convalescent. 
This analysis showed a definite improvement in 
the mortality rate since 1913 in the shock and 
septic phases but an increased mortality in the 
toxic phase. They point out that there is no 
specific treatment for this phase of the injury 
and that spontaneous recovery or death be- 
tween the third and the tenth days occurs 
despite symptomatic measures. It is in this 
phase that progress will have to be made in 
order to improve our results in the burned 
patient. 


G te sev or failure in the management of 


THE SHOCK PHASE 


The initial phase in the course of a severe 
burn is characterized by shock and lasts for 
from forty-eight to seventy-two hours after the 
injury occurs. The first requirement of this 
period is the relief of pain with intravenous 
morphine which is superior to subcutaneous 
morphine. In severely burned patients who are 
in shock, subcutaneous morphine will be ab- 
sorbed slowly and the patient will not receive 
immediate benefit. Care must be taken not to 
produce over sedation and respiratory depres- 
sion. It has also been found that morphine 
alone does not relieve the pain in severe burns; 
but when pressure dressings are applied, the 


pain is often completely relieved and very little 
sedation is needed.'® 

The cause of shock following burns has been 
a controversial subject among surgeons as well 
as research workers. It is certain that pain alone 
is not a sufficient explanation. Brooks and as- 
sociates® found that a sludging of the blood 
occurred with 30 per cent burns of the body 
surface in dogs and rabbits, which is compara- 
ble to a second degree burn in man. This sludg- 
ing was found not only in the burned vessels 
but also in nearly all vessels of the body. This 
phenomenon was noted almost immediately, 
and as early as one or two minutes after a burn 
clumps of red cells were visible in the arterioles, 
capillaries and postcapillary venules. They 
found that usually within half an hour, and 
not more than an hour, the greater part of the 
whole circulating blood was changed to a 
homogeneous sludge. Concurrently with the 
clumping of the red cells it was noted that the 
white blood cells became adherent to the inner 
surface of the walls of the small venules, either 
temporarily or for as long as an hour. This 
caused a reduction in the effective diameter of 
the vessels with reduced rate of blood flow 
through the small vessels. At the same time the 
viscosity of the fluid material between the mass 
of red cells increased. As the rate of blood flow 
decreased, masses of agglutinated red blood 
cells could be seen forming and breaking up in 
passing venule blood. With slowing of the blood 
the following points were observed: (1) Slowing 
of the blood stream to a full stop without ap- 
parent leakage of blood fluid from the vessels. 
(2) Weakening, relaxation, bulging and saccu- 
lation of the walls of small veins but no aneu- 
rysms of the small arteries were noted. (3) 
Progressive slowing of the blood stream while 
the walls of the small venules leaked the fluid 
part of the passing blood. (4) Appearance of 
basic masses of agglutinated red cells outside 
the vessels, probably but not directly observed, 
by diapedesis through the vessel wall. (5) Oc- 


* From the Department of Surgery, University of Nebraska College of Medicine, Omaha, Neb. 
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currence of small hemorrhages which permitted 
varying amounts of blood with its agglutinated 

cells to pass through the vessel walls into the 

surrounding tissue. (6) Stasis and thrombosis of 

small vessels. (7) The plugging of arteriole tips 

by large-sized basic masses of red blood cells 

which also acted toward stopping blood flow as 

previously noted. 

Sometimes portions of small thrombi were 
seen to break loose and be carried into the gen- 
eral circulation. They believe that it may be 
possible or probable that multiple small emboli 
of sludging masses of cells contribute to necrosis 
of the liver, lung or other organs by occluding 
small vessels within their substance. 

In severe burns after five or six hours basic 
masses of red cells were seen in increasing num- 
bers outside the vessel walls, but actual rup- 
ture of the vessels was not seen. Thus with the 
red cells outside the vessels they cease trans- 
porting oxygen and contribute to the post burn 
anemia and to a reduction in the circulating 
blood volume. 

Brooks and his co-workers® point out that 
there are at least two kinds of shock following 
burns; one in which there is not sufficient loss of 
fluid to account for the resulting state of shock 
but for which the mechanism is not yet known, 
and one in which the known part of the mecha- 
nism appears to be the loss of fluid locally into 
the burn site. If intravascular agglutination of 
red cells occurs sufficiently suddenly through- 
out a large portion of the total circulating bed, 
the rate of blood flow will be reduced promptly 
enough to cause sudden shock through periph- 
eral failure without excessive fluid loss. These 
authors believe that it is entirely possible that 
some substance or substances released from 
burn tissue could cause the agglutination of red 
cells in the sludging process and this substance 
might properly be called a sludge-initiating 
toxin. 

Hemolysis of blood which accompanies burns 
may also contribute to the decreased blood 
volume. James et al.'? have shown experi- 

mentally that hemolysis is very great in third 
degree burns of more than 20 per cent of the 
body surface, and there is usually a constant in- 
crease in the urinary urobilinogen noted on the 
third day after injury. This probably denotes 
early hepatic dysfunction and inability to 
catabolize properly an increasing amount of 
urobilinogen. These same authors'® found an 
early impairment of the liver function in minor 
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to extensive third degree burns, as judged by 
changes in the liver function tests employed in 
their study. The more severe the burn the 
greater the amount of change in liver function. 

Along with hemolysis it has been shown ex- 
perimentally by McLean, Moritz and Ross*! 
that in severely burned animals a rapid rise in 
plasma potassium levels ordinarily considered 
incompatible with life may result. In a study 
of potassium levels in burned patients Ross and 
associates”? have shown two principal mecha- 
nisms which could cause circulatory failure and 
death. In one peripheral vascular collapse is 
brought about by conducting heat to the in- 
terior of the body causing systemic hyper- 
thermia via the blood stream, leading to a rapid 
fall in blood pressure and failure of the circula- 
tion. In the other type circulatory failure is 
principauty central due to a high concentration 
of released erythrocytic potassium in the 
plasma. Either of these two types may be com- 
plicated by the effects of the other. It has been 
determined by McLean and associates” that 
in a state of shock, sensitivity to potassium is 
often six to nine times above that normally 
found. However, it has also been demonstrated 
that excessive potassium is rapidly removed; 
and if a burn patient survives one hour, the 
plasma potassium level is greatly reduced. 
From the foregoing comments it is apparent 
that in treating a patient for burn shock it is 
not merely a problem of replacing plasma loss, 
but rather a replacement of the circulating 
volume including red cells, electrolytes and 
water. 

All burned patients are considered emergency 
cases and should be treated as such. If the pa- 
tient is to be transported a distance from the 
site of the injury, the emergency treatment 
before transportation should be that of draping 
the patient in a clean or sterile sheet and ad- 
ministering an initial narcotic for the relief of 
pain. If the patient has associated injuries such 
as a fracture, these should be treated by 
first aid measures before transportation is 
undertaken. 

We believe that all burned areas should be 
considered as open wounds, and these are best 
dressed in an operating room where the opti- 
mum possible sterile technic can be carried out. 
When the patient arrives at the hospital, a 
definite plan of therapy should be followed. 

Until blood and plasma are available the 
treatment can be started by using 5 per cent 
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glucose in sodium chloride. The improvement 
in shock following intravenous glucose in so- 
dium chloride will only be temporary, and 
plasma which is the fluid of choice should be 
started as soon as possible. There are many 
rules for the amount of plasma to be ad- 
ministered, but probably the best is the clinical 
response of*the patient correlated with the 
hematocrit determinations and urinary output. 
It is usually a deficient rather than an excessive 
amount of plasma that causes fatalities. Brown 
and Dziob’ have commented that untoward 
effects of plasma or whole blood in average 
doses are unusual in the absence of pulmonary 
burns. 

Whole blood should be administered as soon 
as possible or when available. We do not hesi- 
tate to give it even in the presence of hemo- 
concentration. This replaces the cell mass lost 
and prevents the post-burn anemia seen in the 
convalescent stage. The amount depends on the 
severity of the burn and the clinical status of 
the patient. Our working rule is to give 500 cc. 
of whole blood each day for three days and 
then as indicated by the blood picture. 

Electrolyte solutions by mouth are valuable 
in the treatment of the shock seen in burn pa- 
tients. Rosenthal and associates?* found that 
the body because of its need for the sodium ion 
following burns retains large amounts of iso- 
tonic sodium chloride solution. This sodium 
retention which may persist for ten to twenty 
days as determined by urinary secretion of 
sodium results from a sodium potassium im- 
balance which develops during the acute shock 
phase. Brown and Dziob,’ and Rosenthal?! 
demonstrated experimentally that salt solution 
reduced the mortality in burn shock in animals 
and that it is more efficacious if given orally. 
Moyer and associates'® recommend an oral 
solution of normal saline and sodium bicarbon- 
ate, composed of sodium chloride, 129 mm., 
and sodium bicarbonate, 25 mm., Ringer’s 
lactate, 137 mm. base and sodium lactate, 27 
mm. Such a solution if taken cool is often 
palatable in amounts up to 6 to 8 L. per day. 

Wide clinical experience has demonstrated 
that the giving of saline-bicarbonate or saline- 
citrate solutions by mouth or by intragastric 
tube is effective in improving burn shock. 
These should be offered early or as soon as 
nausea and vomiting permit. The amount to 
be administered is determined by the clinical 
response of the patient as well as laboratory 


criteria. The administration of these fluids 
orally has been recommended for general use 
by the Surgery Study Section to the National 
Securities Resource Council in individual burns 
and in the event of a national disaster. 

Recently there has been some interesting 
investigative work on the use of heparin in 
burns. Alrich? found in experimental animals 
during the interval between twelve and thirty 
hours an appreciable amount of plasma and 
protein returned to the circulating blood in 
heparnized animals as compared to a control 
group. Heparin was thought to act by reducing 
the amount of coagulation of exudate in the 
tissues and lymphatics. The mortality in this 
experimental group, however, was 29.4 per 
cent as compared to a zero mortality in the 
control group, so they concluded that heparin 
should not be used clinically. McCleery et al." 
believe that heparin speeds the process of nor- 
mal tissue repair by earlier neutrophilic infil- 
tration, by vascular regeneration with a reduc- 
tion of the length of time that sludging is 
present and by fibroblastic proliferation. Par- 
sons and associates’? found in experimental 
animals that heparinization alone resulted in 
less tissue loss and gangrene did not appear in 
the heparinized animals until two days after 
it appeared in the controls. Elrod and associ- 
ates'! in animal experiments found that heparin 
increased significantly the survival time of 
those receiving lethal burns, the beneficial ef- 
fects being accompanied with improved renal 
function as evidenced by a smaller rise in the 
non-protein nitrogen and increased urinary 
output. They also found a decrease in expected 
hemoconcentration, probably due to a better 
return of fluid and albumin to the circulation 
by the lymphatics. They offer a theoretic con- 
cept suggesting a chemical alteration by 
heparin of a protein toxin. 

To date there is almost no data on the clini- 
cal use of heparin in severely burned patients 
and we have not used it with these cases. While 
on a laboratory basis it may be found useful 
as an adjunct in the shock phase, it is still a 
very potent agent and its value in burns must 
be considered in the investigative stage at the 
present time. 


THE TOXIC PHASE 


At the end of forty-eight or seventy-two 
hours the severely burned patient who survives 
passes from the shock phase into the second 
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more critical toxic phase. The voluminous work 
on burns in the past decade has been primarily 
concerned with the initial or shock period with 
a striking reduction in its mortality. The toxic 
phase which follows and usually lasts from five 
to seven days continues to carry a distressing 
mortality and is confusing since we have had 
so few agents to assist the patient through this 
period. 

Recently cortisone and ACTH have been 
added to our therapeutic regimen in burns. The 
results in only a few patients treated with these 
drugs have appeared in the literature to date, 
and we have had an opportunity to try corti- 
sone thoroughly in only one major burn. Its 
action is probably during the period of so- 
called adrenal exhaustion which may play a 
part in the mortality of this phase. 

Crassweller and associates’ in comparing the 
striking parallelism between the physiologic 
changes following burns and the physiologic 


effects of ACTH and cortisone suggest that a 


relationship might exist between the defense 
response to burn trauma and the action of these 
substances. Experimentally they gave cortisone 
to burned mice for four days after the burn, the 
period when the so-called toxic effects of the 
burn were to take place, and found a definite 
decrease in mortality in the cortisone treated 
animal as compared to controls. These authors 
believe that clinically cortisone should be given 
in adequate amounts for the body to meet the 
emergency, thus supplementing the output 
from an exhausted adrenal. They point out that 
the administration of ACTH might not be ex- 
pected to be useful if the adrenal gland is al- 
ready exhausted. Therefore it would seem logi- 
cal to assume that cortisone should be used as 
a replacement therapy until the adrenal gland 
regains its normal function after the emergency 
period or toxic phase of three to ten days. 
The question arises as to the continued use of 
cortisone or ACTH in a burned patient past the 
tenth day or beyond the toxic phase, since 
clinical and experimental work indicates that 
these drugs delay the formation of granulation 
tissue and hence wound healing. Ragan and 
associates” showed a delay in granulation tissue 
production in rabbits treated with cortisone at 
both five and eight days following operation, 
while the controls showed good granulation 


- tissue growth. They suggest that the action of 


cortisone and ACTH on mesenchymal tissue is 
due, at least in part, to inhibition of reactivity 
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of the connective tissue. Baker and associates* 
found that when rats were given ACTH there 
was thinning of the skin which was due largely 
to a reduction in thickness of the subcutaneous 
layer of loose fibro-elastic connective tissue and 
fat. This was found to be most marked with 
the larger doses of ACTH. They also found evi- 
dence of retarded development of hair follicles. 
Baxter and associates‘ observed in a study of 
wound healing in man under control conditions 
and therapy with ACTH that wounds of skin 
and subcutaneous tissue showed a variable and 
apparently unpredictable response in different 
individuals. They believe that because some 
patients showed delay in wound healing and 
others did not may be due to either a variation 
in adrenal response or in reaction of tissues to 
the same amount of adrenal hormone. 

Dermatome donor areas were studied in two 
patients by these authors. Both showed clini- 
cally healed donor areas on the eighth and 
ninth days postoperatively, but microscopically 
one patient showed more mature healing in the 
control area than in the treated area. ACTH 
failed to prolong the survival time of the 
epithelium of a homograft in one case. 

Crassweller and associates’ report two 
children and one adult with severe burns re- 
cently treated with cortisone in addition to 
other usual therapeutic measures. The two 
children with second and third degree burns 
of 55 per cent and 30 per cent body surface 
succumbed on the fifth and twenty-fourth days, 
while the adult with the 70 per cent burn re- 
covered. The autopsy in the first child was 
negative except for the burns, the adrenals con- 
taining adequate sudanophilic material. In the 
second child the postmortem sections of the 
adrenals showed a marked reduction of 
sudanophilic material in the fasciculi and the 
reticularis, interpreted as being indicative of 
adrenal exhaustion. The adult aged twenty-one 
recovered in spite of a mortality table proba- 
bility of less than a 5 per cent chance with 
modern therapy. He experienced a remarkable 
state of well-being amounting almost to 
euphoria under cortisone therapy and was able 
to take and assimilate from 4,000 to 7,000 
calories per day under treatment. 

Adams and associates! report the use of 
ACTH in three severely burned children. These 
patients, age seven, four and eleven, were given 
from 10 to 20 mg. of ACTH every six to eight 
hours for variable periods of from two to forty 
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days. In each instance they observed prompt 
improvement as evidenced by a cooperative 
patient, a striking increase in appetite with a 
dramatic rise in caloric intake. In no case was 
any adverse effect noted on healing with sub- 
sequent grafting. 

In determining the value of ACTH or corti- 
sone many problems must be evaluated. Cer- 
tainly the extent of the burn must be deter- 
mined in all three dimensions. As pointed out 
by Tamerin,” one of Whitlaw’s patients ex- 
creted goo cc. of urine in the first twenty-four 
hours with no noted intravascular hemolysis 
and no hemoglobinuria. Its absence would indi- 
cate that the volume of burn destruction was 
not great as intravascular hemolysis and 
hemoglobinuria are signs of severe thermal 
destruction. This same author states he is not 
ready to question the effects of ACTH on spon- 
taneous epithelization of the burn wound, but 
he cautions against postponement of skin 
grafting in areas that require an elastic skin 
envelope to function properly. Tamerin reports 
one personal case in which ACTH was not life 
saving, and he encountered prolific granulation 
tissue on which homografts did not successfully 
grow. 

While some of this evidence is conflicting and 
perhaps enthusiastic, it seems evident that we 
have in ACTH and cortisone agents which may 
offer real assistance in the toxic phase. We have 
had an opportunity to try cortisone in only one 
severely burned patient to date; a girl of 
fifteen years admitted with second and third 
degree burns involving over 40 per cent of the 
body surface. 


CASE REPORT 


Y. M., a fifteen year old white female, was 
admitted to the University Hospital on 
January 19, 1951, with the history of being 
burned approximately four hours before ad- 
mission when a stove exploded and her clothes 
caught fire. On admission she was treated for 
shock with intravenous fluids, plasma and 
blood. During the first thirty-four hours she 
received 1,750 cc. of plasma and 5400 cc. of 
blood. She made a good clinical response but 
her urinary output was depressed the first 
twelve hours. During the next twenty-four 
hours there was an improvement, excreting 780 
cc. Her urine was clear until the fifth day when 
it was definitely amber colored, which cleared 
rapidly in the next twenty-four hours and re- 
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mained so with an adequate output. During the 
first twenty-four hours she had- some nausea 
and vomited 600 cc. Following this she was able 
to take food and fluid by mouth in adequate 
amounts. On the fifth day cortisone was started 
giving 150 mg. intramuscularly daily until the 


TABLE I 
PATIENT Y. M., FLAME BURNS, 60% OF BODY SURFACE 
(40% THIRD DEGREE BURNS, 20% FIRST AND SECOND) 


H Pack | | Eosi 
emo- O- | ro- protein OsiIn- 
Days globin a. | ride | tein | nitro- | ©02 ophils 

; | gen | | 
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14 15.7 | whe 1 50 
18 13.6 | | 38 
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25 14.6 | 45 422 | 5.74 13 
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28 15.7 | 49 427 | 5.00 » Li | 
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63 12.8 | 39 | 455 | 5.04 | | 
67 13.2 5.32. 


* 20 gm. ammonium chloride and 1.5 gm. potassium chloride 
intravenously 


+ Cortisone 75 mg. three times a day started 


forty-second day. During this time she had an 
excellent appetite and exhibited some euphora. 
On the twenty-eighth day the patient had some 
nausea and vomiting which was followed with 
acute gastric distention. She was treated with 
gastric suction, intravenous fluids, blood and 
plasma. On the thirty-third day intravenous 
potassium, 1.5 gm., and ammonium chloride, 
20 gm., were given with marked improvement 
of the alkalosis. On the thirty-eighth day food 
and fluids were again started orally and sub- 
sequently she had no difficulty and continued 
to have a good appetite. After the seventieth 
day she took a diet: containing an average of 
3,500 calories. (Table 1.) 

We believe that the change in her condition 
occurring on the twenty-eighth day was due to 
a state of sodium retention and hypopotas- 
semia, probably caused by the cortisone. It was 
during this period that her eosinophil count: 
was so low, indicating an excessive dose of 
cortisone. The cortisone was stopped on the 
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forty-second day and started again on the 
fifty-sixth day, in dosage of 25 mg. three times 
a day. Following this the patient continued to 
have a good caloric intake but continued to lose 
weight. We believe that this was due to a con- 
tinued protein catabolism, which is often caused 
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(2) The most dramatic effect is in the striking 
euphoria evidenced by a state of well being, 
an amazing appetite and an almost phe- 
nomenal caloric intake. (3) After the tenth to 
fifteenth day relatively little benefit was ob- 
served. There is some evidence that prolonged 


TABLE II 
PATIENT Y. M., FLAME BURNS, OBSERVATIONS 


| 
Days I 2 | 3 | 


18.1 15.7 16.9 13.2 | 15.2] 14.8] 14.8]..... 

Pack cell volume. ........ 59-56% |47-48 %| 51-50 %| 53-57 %|47-46%| 48% | 48% | 
6.82 | 6.22 | 6.19 | 6.36) ..... | 6.83 
None | None 13 | 


5% dextrose in water....| ..... 1,000 | 1,000 | 1,000 | 1,000 |.....|.....]..... evr vores were 


Lactate ringers | 1,000) ..... ..... |... 


1,600 


1,500 


1,860 | 2,210 | 2,400 
1,275 | 2,375 


* Liquid diet 
t Soft diet; cortisone 50 mg. 

t Cortisone 150 mg. daily until forty-third day 
§ High protein, high carbohydrate diet 


by prolonged administration of cortisone. 
(Table 11.) 

The cortisone was discontinued on the eighty- 
third day and the patient continued to have an 
excellent appetite and gained weight slowly. 
She received a total of 7,300 mg. of cortisone. 
After the cortisone was discontinued all grafts 
that had previously been applied continued to 
grow. 

Following the termination of cortisone 
therapy the eosinophil count returned to nor- 
mal. The serum protein remained within nor- 
mal limits. 

Eight major grafting procedures were re- 
quired to cover the burned areas, with 100 per 
cent take on six occasions and 85 per cent and 
40 per cent take on two occasions. (Table 11.) 

Our impressions from this limited experi- 
ence supplemented by a review of the other 
recorded cases may be summarized as follows: 
(1) ACTH or cortisone is worthy of additional 
clinical trial in the toxic phase of burns, or from 
the third to the tenth day. On theoretic 
grounds cortisone should be the drug of choice. 
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administration may be contraindicated. (4) 
Both ACTH and cortisone delay fibraplasia but 
have little effect on epithelization. (5) In aver- 
age doses and if not continued for too long a 
period, one may expect grafts to take as in a 
normal burn if other essential factors are ade- 
quately controlled. 


LOCAL CARE OF THE BURN 


At the present time there are two accepted 
methods of caring for the burned area, employ- 
ing either pressure dressings or the exposure 
method. As soon as initial shock is overcome 
with the administration of indicated fluids, care 
should be directed toward the management of 
the open burn. We prefer pressure dressings but 
recent reports make us cognizant of the value 
of the exposure method. 

In dressing the burn after removing the 
original tentative dressing, a rough estimate is 
made of the area and depth of the body surface 
involved. We prefer the classification of Lund 
and Browder." If gross contamination is pres- 
ent, the wound is gently irrigated with ade- 
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quate amounts of saline; otherwise we do not 
recommend any type of wound cleansing. All 
loose skin tabs are removed by débridement 
but care is taken not to rupture blisters if pres- 
ent. We advise against prolonged débridement 
as it may increase fluid loss, blood loss, increase 


TABLE III 


PATIENT, Y. M., FLAME BURNS, TREATMENT 


Caloric Intake 


Days | Diet Average 
Fluids goo 
29th to 37th........ Intravenous feedings 400 
38th to 7oth........ Protein diet 1,400 

Cortisone Medication 

Days Dose Appetite 
ete 150 mg. daily Good 
56th to 7oth........ 25 mg. three times a | Improving 

day 
Grafts 


Eight major graftings................ Six, 100% take 


One, 85% take 
One, 40% take 


pain and thus increase the degree of shock. For 
the dressing we employ 44 mesh gauze im- 
pregnated with liquid petrolatum. These strips 
of gauze are applied smoothly over the burned 
areas after which cellulose-cotton gauze or 
sterile white mechanics paste is evenly applied 
over these areas, and the dressing held in place 
by wrapping firmly with stockinette cut on the 
bias. In applying these dressings care must be 
taken to distribute the pressure evenly so as 
not to interfere with blood supply or necrosis 
may result over bony prominences. 

This dressing is usually left on for from ten 
to twelve days after which time the burned 
areas are reinspected. If granulation tissue is 
clean and the patient’s condition warrants, 
grafting is carried out immediately at the time 
of the first dressing in suitable areas. At this 
dressing we do not hesitate to remove sloughs; 
and if the bleeding is not too extensive or can 
be controlled by hot packs, these areas are im- 
mediately grafted. Otherwise we apply a pres- 
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sure dressing incorporating many _ urethral 
catheters for saline irrigation. We find that this 
latter type of dressing will aid in cleaning up 
infection and also speeds the separation of 
slough, so that early grafting is possible. 

Penicillin is routinely employed in the early 
phases of burn therapy and also during the 
stage of grafting, but we are convinced that 
penicillin has no effect on established infection 
in a granulating burn wound. All patients with 
burns are given tetanus toxoid or antitoxin 
early as the chance of contamination with the 
tetanus bacillus is great. 

Assoon as the patient is able to take nutritive 
fluids by mouth he is started on a high protein, 
high carbohydrate diet with large doses of 
vitamins, particularly vitamin C. We empha- 
size the importance of constant attention to the 
patient’s nutrition as this aids in the early 
grafting and the success of graft takes. 

In the exposure method of treatment the ob- 
jective is to keep the wound sterile and dry. 
Copeland* in 1887 first described this method, 
and in 1905 Sneve” presented its practical ad- 
vantages. Wallace” points out the following 
objectives in any form of local treatment: (1) 
produce a condition of the burned surface un- 
favorable to the growth and multiplication of 
bacteria by the production and maintenance of 
a dry surface if possible, the exposure of the 
surface to light if possible, and reduction of the 
temperature of the surface to that of its en- 
vironment; (2) apply an antiseptic which is 
bland to tissue cells; (3) provide rest of the 
affected part by immobilization; (4) limit 
edema by elevation; and (5) render nursing 
care simple. 

In treating the burned area Wallace cleans 
the open portions with a 1 per cent cetavlon, 
the blisters are opened and the raised skin is 
removed. Following this the burned surface is 
dried and insufflated with penicillin, using the 
calcium salt of penicillin diluted with lactose, 
10,000 units per cc. All sorts of organisms may 
fall on the burned surfaces; but if they are dry, 
no harm is said to result. Blocker’ does not 
apply any type of local preparation; but when 
the dried areas crack, he recommends placing 
gauze moistened in saline over the cracks to 
cover these areas. He recommends removing 
the slough as soon as possible and grafting be- 
fore infection takes place. He reports the use 
of this method on seventy patients with second 
and third degree burns involving 40 to 50 per 
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cent of the body surface with good results. He 
believes that in this series the hospital stay 
was shortened and considers it the method of 
choice for both superficial and deep burns. 

Wallace* believes that the outstanding fea- 
tures of the exposure method have been as fol- 
lows: a more effective control of infection; 
transfusions have never been required in the 
second week or later; and no loss of appetite 
was observed by him. 

While we have had no experience with the 
exposure method, many of us remember the 
problems encountered during the tannic acid and 
the tannic acid silver nitrate era in which great 
difficulty was encountered in keeping exposed 
areas dry. Certainly such a method would seem 
to require a great deal more nursing care which 
in itself offers a real problem in our modern hos- 
pitals. That this method could materially re- 
duce the necessary administration of trans- 
fusions in severe burns if grafting is to be 
successfully undertaken is certainly open to 
question. 


THE CONVALESCENT PHASE 


This is the final period covering weeks or 
months after the patient has survived the 
shock and toxic phases and is left with large 
open areas devoid of skin. It is this phase which 
is often referred to as the septic phase for in this 
period extensive sepsis often is present, ulti- 
mately leading to death of the patient. 

The objective of this convalescent period is 
the complete coverage of all open areas by new 
skin in the least possible time. Grafting is in- 
variably necessary in third degree burns of any 
extent and in many areas of second degree 
burns in which infection has produced further 
damage. Grafting should be started as soon as 
feasible, preferably by the time of the second 
burn dressing with particular efforts directed 
toward covering the neck, axilla and all joint 
areas at the earliest possible time. 

Experience has shown that areas which still 
show limited infection may be covered by new 
skin, providing the red blood cell count, the 
hemoglobin and the serum-protein levels are 
maintained at high normal readings. In addi- 
tion it Is our practice to maintain a vitamin C 
intake of at least 500 mg. per day during this 
period. A definite schedule of redressment is 
established at intervals of one week with graft- 
ing on each occasion. If in this schedule there 
is planned preparation of a new area for cover- 
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ing at the next redressment, this phase of these 
very debilitating and costly injuries can be 
brought to an earlier and more satisfactory 
termination. 
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Actinomycosis of the breast may be secondary from the lung by direct 
extension through the chest wall, or primary. Early cases resemble an acute 
mammary abscess. Incision and drainage plus antibiotics usually effect a 
cure. Advanced cases with multiple chronic abscesses and numerous 
fistulous openings occasionally require simple mastectomy in addition to 
preoperative and postoperative therapy with the sulfa drugs, antibiotics 
(especially penicillin) and general supportive treatment. Some of these 
patients have had repeated breast abscesses with discharge of yellow pus 
through the nipple—a characteristic history that should make the surgeon 
suspect the presence of the actinomyces bovis. (Richard A. Leonardo, M.D.) 
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A SURVEY OF CONGENITAL HEART DISEASE IN A 
CHILDREN’S HOSPITAL* 


WITH SPECIAL REFERENCE TO SURGICAL TREATMENT 
J. J. McAtegse, m.p. 


Pittsburgh, Pennsylvania 


with congenital heart disease changed 
with the introduction of safe surgery 
that it seems proper at this time to review 
the experience with congenital heart disease 
at The Children’s Hospital of Pittsburgh 


TABLE I 
CONGENITAL ANOMALIES ACCOMPANYING 398 CASES OF 
CONGENITAL HEART DISEASE 


S° completely has the outlook of patients 


Mongolian idiot 17 
Severe neurologic anomalies 12 
Orthopedic anomalies 4 
Traceo-esophageal fistula 7 


Miscellaneous (biliary atresia, dia- 
phragmatic hernia, anomalies of 
intestinal rotation, etc.) 21 


Total cases 61 


during the past five years as representative of 
present trends in this rapidly changing field. 

General Review of Clinical Material. During 
the five-year period from 1946 to 1950 inclusive 
the diagnosis of congenital heart disease 
was made on 398 patients. This represents 
1.45 per cent of the 27,500 patients admitted 
and 47 per cent of the patients in whom a diag- 
nosis of heart disease was made during this 
period. 

One hundred eight patients died while in the 
hospital and autopsy examination was per- 
mitted on seventy. Of those patients living at 
the time of discharge, sixty-four had severe 
symptoms attributable to the heart lesion. 

Other serious congenital malformations were 
present in sixty-one patients, an incidence of 
15 per cent. Prominent among these anomalies 
were mongolian idiocy and severe neurologic 
anomalies. (Table 1.) 

A résumé of the relative frequency of specific 
types of heart lesions in 328 living patients is 
presented in Table u. Diagnoses were made by 
clinical examination aided by roentgenologic 


and electrocardiographic studies. Angiocar- 
diography and cardiac catheterization were 
not available. The large number of cases in 
which a specific diagnosis was not made demon- 
strates the difficulty of diagnosis in infancy 
and the complexity of these lesions which are 


TABLE II 
FREQUENCY OF CONGENITAL CARDIAC LESIONS ACCORDING 
TO CLINICAL DIAGNOSIS 


Acyanotic: 
Interventricular septal defect 37 
Patent ductus arteriosus 37 
Interauricular septal defect 7 
Coarctation of aorta 5 
Anomalies of aortic arch 4 
Interauricular and interventricular septal 

defects 3 

Dextrocardia 3 
Aortic valve anomaly I 
Congenital aortic stenosis I 

Cyanotic: 
Tetralogy of Fallot 42 
Eisenmenger’s complex 3 
Complicated pulmonic stenosis 3 
Uncomplicated pulmonic stenosis I 
Tricuspid atresia I 
Transposition of great vessels I 
Truncus solitarius I 

Miscellaneous: 
Congenital mitral stenosis I 
Lutembacher’s syndrome I 


Congenital heart disease with rheumatic 
heart disease 7 

Congenital heart disease, unspecified type 132 

Possible congenital heart disease 37 


328 Cases 


so often multiple. The diagnosis of possible 
congenital heart disease was used to describe 
those patients with asymptomatic, atypical 
heart murmurs. The age incidence of these 
cases is shown in Figure 1 which demonstrates 
the high mortality in the first year of life, a 
generally recognized feature of congenital 
heart disease. Approximately one-half of these 


* From the Surgical Service of The Children’s Hospital of Pittsburgh and the Department of Surgery, University 
of Pittsburgh, School of Medicine, Pittsburgh, Pa. 
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patients were seen when under two years of 
age. 

Figure 2 shows the sex incidence in all cases 
as well as in those most commonly requiring 
surgery. This figure confirms the well known 
observation that most patients with patent 


PERCENTAGE IN EACH AGE GROUP 


6769 
AGE IN YEARS 

Fic. 1. Age incidence of 361 patients with unques- 
tioned congenital heart disease. Thirty-seven patients 
with possible but not established congenital heart 
disease excluded. 


ductus arteriosus are females and most pa- 
tients with coarctation of the aorta are males. 

Review of Autopsy Findings. A review of 
autopsies where a congenital heart lesion was 
found revealed that death was directly at- 
tributable to the congenital heart lesion in 
forty-seven of the seventy autopsy protocols 
reviewed. In the remaining twenty-three cases 
death resulted from other severe congenital 
anomalies. or infectious diseases such as 
pneumonia, pertussis or meningitis. The in- 
cidence of lesions encountered in these forty- 
seven cases is shown in Table ur. Although 
these findings differ considerably from the 
incidence of all congenital heart lesions found 
in an unselected autopsy series, the reason for 
this is evident when one considers the relative 
benignancy of certain lesions quite common 
in the age group under discussion. Particularly 
is this true of uncomplicated patent ductus 
arteriosus. 

Accurate statistics of the relative incidence 
of all cardiac lesions at autopsy are difficult to 


McAleese—Congenital Heart 


Disease 


obtain. This is well illustrated by the defect 
of a patent ductus arteriosus. Although 
thirty-five cases or one-half of all autopsies 
had a patent ductus arteriosus, in only nine 
cases was it pathologic (i.e., abnormally large 
or in a child over six months of age) and in 
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PATENT DUCTUS TETRALOGY COARCTATION 


ARTERIOSUS OF FALLOT OF AORTA 


Fic. 2. Distribution of cases of congenital heart 
disease according to type and subdivision as to sex. 


TOTAL 


only four cases was the defect responsible for 
death. In twenty-one cases the patent ductus 
arteriosus was the only defect present, but in 
the remaining fourteen cases it was associated 
with other more serious defects. 

In comparing this small series with the 
incidence of defects as prepared by Essrig' 
from Abbott’s cases it is interesting to note 
the higher incidence of severe defects in this 
series of cases, which are as a group younger 
than Abbott’s. 

One cannot but be impressed by the mul- 
tiplicity of lesions found at autopsy and the 
relative rarity of single uncomplicated lesions. 
This is well illustrated by the nine cases of 
coarctation of the aorta in which only three 
were uncomplicated by other serious cardiac 
anomalies. The importance of this multiplicity 
in the selection of patients for surgery is 
obvious. 

Surgical Treatment. Forty-seven or ap- 
proximately 12 per cent of the 398 patients 
with congenital heart lesions underwent opera- 
tion. Sixteen older patients operated upon at 
the other Medical Center Hospitals are 
included in this review which is based on an 
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experience with sixty-three cases. Suitable 
for surgical correction were uncomplicated 
patent ductus arteriosus, coarctations of the 
aorta and tetralogy of Fallot. Two patients 
with tracheal compression due to a vascular 
ring were operated upon, with one death; 


TABLE Ill 
FREQUENCY OF CONGENITAL HEART LESIONS AT AUTOPSY 
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was attempted in fifteen and completed in 
only ten cases. Six of these patients are now 
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living. 

In one case an exploratory thoracotomy 
revealed Eisenmenger’s complex, and in the 
latest case a successful valvulotomy of the 


TABLE Iv 
CAUSES OF DEATH IN SURGERY FOR TETRALOGY OF FALLOT 


mit 


Per 


Tetralogy of Fallot 16 
Interventricular septal defect 5 

Coarctation of aorta 5 |10.7| 9 |12.9| 8 
Cor triloculare biventricular and cor 


biloculare, i.e., complete septal 
defects 5 |10.7| 5| 7.0] 1 
Transposition of great vessels 4| 8.5] 4] 5.7] 2 
Patent ductus arteriosus 4 | 35 |50.0| 13 
Rudimentary chambers 214.3) 2 | 3.9 
Patent interauricular septal defect 1 | 2.1] 23 |32.9] 20 
Pulmonic stenosis 
Tracheal ring and other anomalies of 
Abnormal coronary arteries 13.8] 3] 2.6 
Truncus arteriosus s| 2.38] 2 |a2.9] 
Eisenmenger’s complex 
Dextrocardia 2.9 
Displacement of heart |12.9| 2 


* Major anomaly causing death in a series of 47 cases in which 
death was due to congenital heart disease. 

+ Incidence of anomalies in 70 autopsies; in many cases more 
than one congenital heart lesion was found. 

tIncidence according to Essrig as derived from Abbott’s 
cases.! 


these are not included in the present dis- 
cussion. The experience in the management of 
each of these will be considered separately. 

Surgery for patent ductus arteriosus or a 
coarctation of the aorta is designed to correct 
the congenital defect by closure of an abnormal 
communicating vessel in one case, and by the 
resection of an area of atresia or stenosis in 
the other. As one would expect, the results 
in these cases are very good. However, the 
presently standardized procedure for those 
cases of decreased pulmonary artery blood 
flow amenable to surgery such as the tetralogy 
of Fallot actually creates a new defect, an 
artificial patent ductus arteriosus. 


TETRALOGY OF FALLOT 


Operative experience in the surgery of 
tetralogy of Fallot at Children’s Hospital 
consists of fourteen patients, with an addi- 
tional three patients being operated upon at 
the other Medical Center Hospitals. The 
Blalock? procedure or the Potts* procedure 
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Patient Cause of Death 
3 Cardiac arrest as pulmonary artery 

was dissected 

il 8 Uncontrollable hemorrhage from distal 
subclavian artery during surgery 

IV 6 Cardiac failure 48 hr. postoperatively 

Vv 614 | Respiratory arrest with ventricular 
fibrillation on removal of endotra- 
cheal tube after successful comple- 
tion of surgery 

vu 6 Cerebral embolism 1 hr. postoper- 
atively 

vu |21 mo.| Cerebral embolism 24 hr. postoper- 
atively 

Ix |12 Cardiac arrest during surgery 

xl 6 Cardiac failure 72 hr. postoperatively 


pulmonary infundibular web as described by 
Brock* was done. Table tv summarizes the 
causes of death in each of the eight fatalities. 

The results in those patients surviving the 
procedure have been excellent in four patients 
and fair in two. As time went by one patient 
developed clinical subacute bacterial endo- 
carditis. This was controlled by intensive 
penicillin therapy. One other patient, an 
excellent initial result, has since relapsed and 
reoperation is contemplated. 

The advantage of the Potts procedure in 
young children in poor condition but requiring 
early surgery was well demonstrated in two 
successful cases. 

The results of other centers are tabulated 
in Table v. The newer procedures now being 
developed as a result of Brock’s introduction 
of a direct approach to the stenosed pulmonary 
infundibulum may well alter the surgical 
approach to these lesions. 


PATENT DUCTUS ARTERIOSUS 


Thirty-two patients with patency of the 
ductus arteriosus were operated upon with 
two postoperative deaths, a 6 per cent mor- 
tality. These fatalities were early in the series, 
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and twenty-seven consecutive cases have since 
been done without mortality. Ages of the 
patients varied from four years to thirty-two 
years, although the majority were six to eight 
years of age. 
Included among these cases were identical 
TABLE V 


REPORTED RESULTS OF SURGICAL TREATMENT OF PUL- 
MONIC STENOSIS 


oxide-oxygen and ether endotracheally ad- 
ministered, with cyclopropane being used in 
the most recent cases. 

The operative technic used in all cases was 
essentially that originally described by Gross® 
and later modified by Blalock.® All cases were 


TABLE VI 


REPORTED RESULTS OF SURGICAL TREATMENT OF PATENT 
DUCTUS ARTERIOSUS 


Mortality 
No. 
Author of Remarks 
Cases Per 
No. cent 
Blalock 610 108 | 17.7 
Potts! 181 23 | 12.7 
165 16 | 9.7 | Anastomosis done 
16 7 | 43.8 | Explored 
Paine and Varco!? | 43 6/14 72% improved 
14% unimproved 
Holman!3 38 24 
7 5 | 71.4 | Exploratory thora- 
cotomy 
29 4 | 13.8 | Anastomosis done 
Humphries "4 16 
12 2187 When anastomosis com- 
pleted 
4 3175 When not completed 


twin girls with identical patent ducti findings 
at operation. The literature has failed to 
provide similar cases so this must be an unusual 
occurrence. Two other patients were siblings. 
Symptoms of dyspnea on exertion, frequent 
attacks of pneumonia, failure to grow, mal- 


nutrition and easy fatiguability were present. 


in fifteen patients. The remainder were 
asymptomatic. 

In all cases the diagnosis was made clinically 
and verified by roentgenologic and electro- 
cardiographic findings. In only one case (not 
included in this series) was the diagnosis in 
error at operation. In this case no ductus could 
be found at exploratory thoracotomy. 

One fatality occurred on the fourth post- 
operative day in a poor risk patient in whom 
dense fibrosis of the mediastinum secondary to 
extensive pulmonary disease made the pro- 
cedure difficult. Death in this case was due to 
postoperative shock and pneumonitis. The 
second fatality occurred thirty-six hours post- 
operatively. The procedure in this case was a 
simple one and the cause of death could not 
be determined but was assumed to be due to 
pulmonary edema incident to closure of a large 
ductus or to associated congenital cardiac 
defects. 


The anesthesia in most cases was nitrous 


Mortality 
No. 
Author of 
Comms No Per No Per 
cent cent 
Gross'5 412 8 
Scott!® (Johns Hopkins Hos- 
pital) 180 5 a.7 I 
Jones" (San Francisco, Calif.) | 125 ee I 
Wangensteen and Varco!® 
(University of Minnesota) 690 I 
Craaford’® (Stockholm, Swe- 
den) 71 2 2.8 1 
Potts?9 Chicago, Lil. 40 
Conklin and Watkins?! 21 i 
Shapiro (collective review) 626 4.9 7.8 
McAleese 32 2 6 I 


ligated in continuity using three encircling 
mattress sutures of fine silk and two No. 2 
Black silk ligatures. Division was not done in 
any case because of the satisfactory result 
obtained with this simpler procedure. The 
ductus was always given a five- to ten-minute 
trial period of closure before permanent closure 
was effected, so that compensation for other 
congenital cardiac defects could be ruled out. 

These patients have been notably free from 
postoperative complications and _ sequellae. 
Although recurrent laryngeal nerve palsy, 
empyema, aortobronchial fistula, wound infec- 
tions and mediastinitis have been reported,’ 
none of these complications occurred in this 
series. 

Final results have been gratifying. In only 
one case has a continuous murmur returned. 
In four additional cases a soft systolic murmur 
due to other defects and a faint pulmonic 
systolic functional murmur have been noted. 
In one case a patent interventricular septal 
defect became evident after closure of the 
ductus. 

This series is compared with results of other 
centers in Table v1. 


COARCTATION OF THE AORTA 
Most gratifying have been the results in the 
operative correction of coarctation of the aorta. 
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Although only three such patients have come 
to surgery at the Children’s Hospital of Pitts- 
burgh, the surgical experience of the Medical 
center includes a total of twelve patients, who 
ranged in age from ten to thirty-two years. 
Of these excision of the coarcted segment and 
successful end-to-end anastomosis of the aorta 
were accomplished in seven. When this was 
possible, no mortality occurred and the results 
were excellent. 

It is only fair to say that exploratory 
thoracotomy carries a considerable mortality 
when anastomosis is not possible. In the five 
cases in which only exploratory thoracotomy 
was done two fatalities occurred. In the first 
case the patient died twenty-four hours post- 
operatively of hemorrhage from an intercostal 
vessel. The second death occurred during the 
operative procedure when the proximal aorta 
ruptured as it was being dissected from its 
bed. In this case associated rheumatic fever 
and rheumatic heart disease were present and 
pathologic examination revealed extensive 
medionecrosis of the aorta at the site of 
rupture. 

The surgical technic followed in each case 
was that of Gross.’ No attempt was made to 
use arterial grafts or to use the left subclavian 
artery for the anastomosis. 

The diagnosis in all cases was made clinically. 
In the three cases in which angiocardiography 
was used it proved to be of little value. 

In one case a mild postoperative hemothorax 
requiring thoracentesis occurred, but the 
remainder of these patients had an uneventful 


convalescence. In those patients in whom 


anastomosis was possible the results as far as 
blood pressure is concerned were immediate 
and definite. Follow-up studies reveal con- 
tinuing improvement. 

These patients were symptomatic pre- 
operatively, and in all, symptoms were relieved 
by operation. Perhaps the most dramatic 
improvement was that of a twenty-one year 
old farmer who was unable to stand or walk 
longer than thirty minutes due to weakness 
of his legs or to drive a tractor because of 
periods of blackout. This man has been com- 
pletely rehabilitated and is now able to work 
his farm without help. Table vir shows the 
results of surgical treatment of coarctation in 
other centers. 

Although these cases represent the congenital 
cardiac anomalies where surgery is of proved 
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value, this field is not static. Direct approaches 
to the various valvular lesions, closure of 
septal defects, the creation of septal defects 
and other procedures for the relief of trans- 
position of the great vessels are under study 
and have been accomplished successfully in 


TABLE VII 
REPORTED RESULTS OF SURGICAL TREATMENT OF COARC- 
TATION OF AORTA 


Mortality 
Author No. of Cases Result 
| Per 
cent 
Gross?? 100 jaa | 
Clagett?s 42 5 11.9) 50% cured 
90 % improved 
Hanlon (Blalock?*) | 24 
Craaford24 32 2 6.2 
Burford?5 14 I 7.0| **Adult”’ 
4 4 |100 | ‘Infantile’ 
Jones*4 13 2 | 15.4 
Stephens and 
Grimes*4 5 |3 | 50 
2. (Addendum) : 25 
15 4 | 
Adams” 5 
Potts? 5 
McAleese 12 2 | 16.6 


limited number in some clinics. That the sur- 
gery for congenital heart disease is constantly 
advancing in scope and safety is apparent. 


SUMMARY 


1. A résumé of the incidence of congenital 
heart disease as it has been observed at the 
Children’s Hospital of Pittsburgh over the 
five-year period 1946 to 1950 inclusive has 
been presented. 

2. In this hospital during the period under 
study 1.45 per cent of the admissions were 
for congenital heart disease and approximately 
one-half of all heart disease was congenital. 

3. Surgery offers, by correction of the lesion, 
clinical improvement for patients with patent 
ductus arteriosus and coarctation of the aorta. 
It offers considerable clinical improvement for 
patients with tetralogy of Fallot and allied 
conditions. 

4. Approximately 12 per cent of patients 
with congenital heart disease in this series 
were treated by surgery directed at the con- 
genital defect. 

5. Aseries of thirty-two cases of ligation of a 
patent ductus arteriosus with two fatalities and 
one recurrence is presented. 
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». A set of identical twin girls with identical 


patent ducti verified by operative closure is 
included in this series. These are believed to be 
the first such cases reported. 


. Of twelve patients operated upon for 


coarctations of the aorta all seven patients in 
whom anastomosis was completed lived and 
were subjectively and objectively improved. 


8. Surgery for congenital heart disease is 


constantly advancing in scope and safety to 
the patient. 


10. 
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AN EXTRA-ARTICULAR OPERATION FOR RECURRENT 
DISLOCATION OF THE SHOULDER JOINT 


PRELIMINARY REPORT OF CASES 


O. C. Wittiams, M.D. AND C. W. AppLewuirTE, M.D. 


New Orleans, Louisiana 


N March, 1942, Dr. Jacob A. Glassman re- 
ported an extra-articular operation for 
recurrent dislocation of the shoulder joint.'° 

The operation is simple and is based upon 
careful consideration of the anatomy of the 
shoulder joint and the pathology of dislocation. 
A review of the literature fails to reveal any 
published reports of the use of this operation 
or follow-up of cases so treated. In a personal 
communication Dr. Glassman states that many 
individual case reports, all favorable, have 
reached him, but that none have been pub- 
lished. The authors wish to report the results 
of a follow-up study of thirteen operations per- 
formed on eleven patients in the manner 
described by Glassman. 

The humeroscapular articulation is the most 
frequently dislocated joint in the body. This, 
undoubtedly, is the price that must be paid for 
the fact that it has the greatest range of motion. 
Only one quarter of the articular surface of the 
humeral head is in contact with the glenoid at 
any time. Treatment of an acute dislocation 
does not present a major surgical problem. 
However, when the joint is weakened to the 
extent that it becomes recurrently dislocated, 
a challenging problem faces the surgeon. 
Habitual dislocation often occurs with normal 
motions of the arm and not infrequently while 
the patient is asleep. This represents a serious 
disability to the patient incapacitating him for 
work or producing semi-invalidism. It is a 
disease most often seen in active young men 
and is frequently bilateral, its onset is usually 
an acute traumatic dislocation. Recent investi- 
gation suggests that inadequate immobilization 
of acute dislocations may lead to recurrence. 
This condition is prone to develop in epileptics 
due to the violent muscular contractions during 
seizures. 

Many explanations have been given to ac- 
count for the tendency to recurrent dislocation 
of the shoulder, some postulating changes in 
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the muscle, some in the capsule and ligaments 
and others in the bone. Bankart? contends that 
the pathology is always the same, detachment 
of the glenoid labrum from the anterior aspect 
of the bone margin of the glenoid. Hill and 
Sachs" emphasize the frequent occurrence of a 
wedge-shaped deformity in the _postero- 
lateral aspect of the humeral head which they 
believe to be a compression fracture occuring 
at the time of the original injury, facilitating 
subsequent dislocation. Their findings are con- 
firmed by others.':*7:2° Magnusen and Stack 
state that recurrence is the result of “lack of 
balance, traction and leverage of muscles which 
ordinarily resist downward and forward dis- 
placement of the head.” They contend that 
muscle support is the only important factor in 
maintaining the humeral head, that the capsule 
is a lax structure and that in circumflex 
paralysis the joint is often separated an inch 
or more in spite of the intact capsule and un- 
damaged bone. From a review of the literature 
it seems reasonable to state that a tear of the 
glenoid labrum is found in 60 to 85 per cent of 
recurrent dislocations. By careful x-ray studies 
a similar percentage of cases show a defect in 
the posterolateral aspect of the humeral head. 
A much smaller number are found to have 
glenoid fractures or tears of the subscapularis 
muscle. 

Operative correction of this condition offers 
a most diversified and interesting range of pro- 
cedures; some designed to correct the postu- 
lated defect, some to limit motion of the joint 
and others to suspend, buttress or strengthen 
the joint. Two thousand years ago Hippocrates 
used the white hot cautery plunged into the 
axilla and insisted that “above all should the 
arm be continually bound to the side both 
night and day, for so would the cavity into 
which the humerus is mostly displaced be best 
cicatrized up and cut off.” 

A completely satisfactory operation for the 


761 


= 
4 
& 
4 
~ 
‘ 
7 
/ 


762 


repair of recurrent dislocation of the shoulder 
joint has not been generally accepted. The 


large number of operations now in use and the - 


marked differences of opinion as to the under- 
lying cause of recurrent dislocation ouly serve 
to emphasize this fact. To be ideal an operation 
would have to meet certain definite conditions. 
(1) It would be simple to perform and there- 
fore could be applied widely with uniform re- 
sults. (2) It would be based upon sound sur- 
gical principles to correct the causative defect. 
(3) It would return the shoulder joint to a 
normal range of motion. (4) It would result 
in a shoulder joint free of pain. (5) It would 
result in a stable joint with no recurrence of 
dislocation. The authors believe that the 
Glassman operation meets these requirements 
more nearly than any of the 200 odd operations 
and modifications of operations from which the 
surgeon may choose. 

A consideration of the disadvantages of the 
currently popular procedures leads to the con- 
clusion that no one of them is close to the ideal 
just described. Operations for recurrent dis- 
location of the shoulder joint may be classified 
according to the tissue used to correct the 
defect. In 1917 Clairmont described an oper- 
ation using the posterior portion of the deltoid 
muscle passed under the head of the humerus 
as a muscle sling. This was the first popular 
muscle transplant operation but it has been 
discarded because of frequent recurrence. 
Magnuson and Stack!*:® have used the sub- 
scapularis muscle, transplanting the insertion 
from the lesser to the greater tuberosity of the 
humerus. The recurrence rate reported is low,'® 
however, limitation of motion is found in a 
relatively high percentage of cases and post- 
operative pain is a frequent finding.® 

Bankart’s operation, which is widely used 
today, makes use of the capsule. Simple 
capsulorrhaphy has long since fallen into dis- 
repute. The Bankart operation? consists of 
dissection of the anterior aspect of the shoulder 
joint, removal of torn or frayed labrum and re- 
attachment of the capsule to the glenoid. 
This procedure is followed by a low incidence of 
recurrence. !:*6.22,26,31,35 Its general adoption as 
the procedure of choice has been discouraged by 
several considerations. That the operation is 
technically quite difficult is attested by the 
reports of many experienced and capable sur- 
geons who have used this procedure.**9 
Adams,' Downing,® Meyers,?? and Odgers and 
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Hark*® report limitation of external rotation 
in a significant percentage of their cases. Post- 
operative pain is reported in a small number of 
cases. Bankart insists that the detachment of 
the glenoid labrum is the essential lesion? and 
that defects of the head of the humerus and 
glenoid fractures are the result of repeated dis- 
location rather than the cause. Many au- 
thors!:*:7-°6.29.34 found the Bankart lesion in 30 
to 87 per cent of their cases. Watson-Jones 
presented a most interesting report of a 
Bankart operation using the superior approach. 
The dislocation recurred in spite of excellent 
exposure and careful repair. He suggests that 
“Bankart’s operation succeeds not alone by 
virtue of the repair of labrial lesions, but even 
more by virtue of the operative exposure of 
such lesions, and the subsequent resuture which 
limits external rotation movement.”’* 

Fascia and tendon provide the material that 
has been used most frequently in operative 
attempts to correct recurrent dislocation of the 
shoulder joint. Nicola, in 1929, reported the 
use of the biceps tendon which he transplanted 
through a tunnel drilled in the head of the 
humerus emerging at the bicipital groove. This 
operation is losing its once widespread popu- 
larity because of the high rate of recurrence 
which is reported from 20 to 35 per cent.!%:!8.30 
The operation does not approach the difficulty 
of the Bankart procedure but it does require 
opening the joint space and drilling into the 
articular surface. It is usually followed by a 
moderate degree of limitation of motion, 
particularly abduction. Persistent aching pain 
in the shoulder region is observed with dis- 
turbing frequency. 

Henderson!?-!4 devised a tenosuspension 
operation using a free graft of peroneus longus 
tendon passed through the acromion process 
and the upper end of the humerus to form a 
loop of tendon supporting the joint. This is an 
extra-articular operation and is not difficult. It 
does require transplant of peroneus tendon and, 
therefore, multiple incisions. Unfortunately, 
Henderson reports recurrences of 26 per cent 
in a careful follow-up of seventy-two cases. 

The operation used by Gallie and Le Mesur- 
ier’ makes a check ligament by passing a 
strip of fascia lata from the outer margin of 
the scapula across to the upper portion of the 
humerus and then to the coracoid process with 
the intent of limiting abduction. They report 
only seven recurrences in 175 cases. However, 
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they do not evaluate postoperative limitation 
of motion, which must be a very common find- 
ing, and no mention is made of postoperative 
pain. The procedure also requires multiple 
incisions and extensive extra-articular bone 
drilling which make this a moderately formid- 
able operation. 

Many operations using the biceps tendon 
have been devised. Crosby® reported thirteen 
patients treated by resuturing the biceps ten- 
don in the bicipital groove following curettage 
of the floor, with four recurrences. He also re- 
ported eight cases in which he passed the 
biceps tendon through the acromion with one 
recurrence. Mangels and Robinson” trans- 
planted the biceps tendon, intact, into a slot 
cut from the articular margin to the greater 
tuberosity to tighten the biceps tendon. They 
followed up eleven patients for fifteen months 
without recurrence. Wahl** transplanted the 
proximal end of the severed biceps tendon 
through the greater tuberosity of the humerus 
and reported only one recurrence in thirty-one 
cases followed up from two to six years. All of 
these operations are extracapsular and are 
based upon the concept of supporting the 
humerus by shortening or tightening the biceps 
tendon. No effort is made to block the anterior 
motion of the humeral head other than by the 
ligament at the superior pole. These operations 
are interesting and suggest promise; however, 
large numbers of cases, longer follow-up and 
evaluation of postoperative motion and pain 
will be required to establish their value. 

Combinations of tissue are sometimes used. 
In the Putti-Platt operation the subscapularis 
muscle is cut 1 inch from the insertion on the 
lesser tuberosity of the humerus and the short 
end is sutured to the glenoid. The muscle end 
is then sutured to the greater tuberosity or 
bicipital groove. Osmond™* and Adams! re- 
port very low recurrence rates. Adams states 
that “it results in considerable restriction of 
external rotation movement.! This operation 
requires that the joint space be entered and 
entails considerable dissection. It might be 
thought of as a combined Bankart and Mag- 
nuson-Stack operation with a recurrence rate 
comparable to either of them and the dis- 
advantages of both. 

The frequence of recurrence following the 
use of soft tissue for repair led to the develop- 
ment of operations using bone to block the 
anterior passage of the head of the humerus. 
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Oudard lengthened the coracoid. Palmer, 
Speed and Orell used bone grafts from the 
tibia or ilium applied to the anterior margin of 
the glenoid. Ilfeld and Holder used a bone 
graft combined with a Nicola operation. Palmer 
and Widen” found the recurrence rate to be 


_ 6.7 per cent in a series of sixty cases using bone 


block operations; 20 per cent of these patients 
had limitation of motion. 

The extent to which the search for a satis- 
factory operation has been carried is illus- 
trated by the fact that even foreign bodies 
have been used to repair the defect. Moseley** 
attached a stainless steel rim to the anterior 
margin of the glenoid by screws in one case. 
X-ray films of some patients treated by the 
Bankart operation using steel staples to re- 
attach the capsule suggest that they should be 
classified in this group. 

The operation devised by Glassman has cer- 
tain advantages. It is relatively simple to per- 
form. The normal function of the tendon of the 
long head of the biceps is maintained by leaving 
half of the tendon in place, however, that por- 
tion is tightened by the tension of the trans- 
planted half. The anterior passage of the head 
of the humerus is blocked by the transplanted 
tendon. The portion of the tendon which 
passes through the bone tunnel is not subject 
to constant trauma as in the Nicola operation. 
The Glassman procedure does not provide 
blocks, check ligaments or tightened muscles to 
interfere with range of motion or produce pain. 
It does not require the transplant of tendon or 
fascia from another part of the body. The cap- 
sule is not entered and therefore there is no 
trauma to the articular surfaces or hemorrhage 
into the joint space with subsequent arthritis 
or infection. 

The only serious disadvantage discovered is 
that it cannot be performed on a patient with 
recurrence following a Nicola or other biceps 
tendon transplant operation. Criticism has 
been advanced that some of the tendons would 
be too small to divide and transplant half 
giving a strong ligament. In none of our pa- 
tients did we encounter this difficulty; how- 
ever, in such a case the possibility of similar 
transplant of the entire tendon would be 
considered. 

The method used on our patients is that 
described by Glassman. The incision is made 
from the coracoid process downward to a 
point 5 cm. from the mid-point of the shaft 
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of the humerus, with the arm abducted 45 
degrees and the forearm in supination. The 
fibers of the deltoid are separated exposing the 
capsule and upper third of the humerus. The 
tendon of the long head of the biceps is freed 
from its bed as far as the beginning of the 


| 


Fic. 1. Schematic drawing to illustrate completed 
Glassman operation. 


muscle belly. Some fibers of the anterior lamina 
of the tendon of the pectoralis major may be cut 
along its insertion. The tendon is split length- 
wise into ventral and dorsal halves. The dorsal 
half is severed transversely at its lower end. 
The elbow is flexed and the arm abducted to 
135 degrees. This allows further splitting of 
the 5 cm. of tendon previously intracapsular. 
The lower end of the dorsal half of the tendon 
is fastened to a maleable probe with silk sutures 
The probe is passed upward against the roof of 
the capsule and a stab wounu i ade at the point 
of projection. The probe is then gently pulled 
through the wound delivering the attached 
tendon. Using a 5 or 6 mm. bit a tunnel is made 
in the lesser tuberosity by drilling downward 
from the apex parallel to the long axis of the 


humeral shaft for 2. cm. The lower end is 
joined by drilling at an obtuse angle upward 
from the base of the lesser tuberosity. The ten- 
don is then passed through the tunnel and re- 
sutured to the intact portion with the arm in 
abduction and the elbow flexed. This is done 
with the transplanted tendon at maximum 
tautness. As an additional step when there is a 
lax capsule, the tendon is invaginated in the 
capsule with interrupted Lembert sutures. 
(Fig. 1.) 

Postoperatively the arm is placed in a 
Velpeau bandage and maintained for three 
weeks. This is then removed and the patient 
carries the arm in a sling. Circumduction exer- 
cises are begun, but external rotation and 
marked abduction motions are avoided as 
exercises are gradually increased. The patient 
is allowed to return to light duty at the end of 
eight weeks and to full duty at twelve. 

The authors have performed this operation 
thirteen times on eleven patients under general 
anesthesia. In this series there were ten men and 
one woman. The woman was fifty-eight years 
of age when the first operation was done. The 
men varied in age from nineteen to thirty 
years at the time of operation. The right 
shoulder was involved in four cases and the 
left in five. Bilateral recurrent dislocation was 
found in two of the patients, one man and one 
woman. All sustained the original injury as a 
result of severe trauma, football, boxing and 
falls. None of the patients had been operated 
upon before for recurrent dislocation, and none 
had epilepsy. The woman had advanced 
traumatic arthritis and had been advised else- 
where to have fusion of the left shoulder. 

Routine films taken in the usual manner 


showed no bony deformity except in the pa- . 


tient with arthritis. Seven of the patients had 
films taken with the arm in internal rotation 
to show the posterolateral aspect of the 
humeral head and six of these showed some 
defect of that surface. (Table 1.) 

Postoperative follow-up was carried out by 
personal examination in seven of the patients 
and by letter in five. Two of the patients were 
lost after follow-up of twenty-three and six 
months had shown no recurrence. _ 

Of the thirteen operations, two reported 
recurrence of dislocation; however, both pa- 
tients gave a history of injury severe enough 
to dislocate the normal shoulder. One of these 
occurred ten days after discharge from the 
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hospital, before healing was complete. One 
patient, who works full time as a house painter, 
reported a painful shoulder. However, the 
authors were unable to rule out the possi- 
bility of pension playing the etiologic role in 
the production of pain in this case. Of the 


TABLE I 
CASE MATERIAL 
Age X-ray Findings 
Case at |Arm| Original 
Oper- Injury 
ation Routine Special 
S.M 23 M | L | Fall Negative | Small defect 
S.M 24 M | R | Fall Negative | No defect 
H.S 58 F L | Fall Arthritis | No defect 
ee 61 F R | Unknown | Arthritis | Large defect 
K.D 26 M | L | Fall Negative | Not taken 
i 3 20 M | L | Fight Negative | Small defect 
E. W 23 M | R | Auto wreck | Negative | Not taken 
ee 24 M | L | Fall Negative | Small defect 
R.B 27 M | L | Fall Negative | Not taken 
J.F 19 M | L | Football Negative | Small defect 
D. F 19 M | R | Boxing Negative | Not taken 
P.B 30 M | R | Fall Negative | Small defect 
J.M 23 M | R | Football Negative | No defect 
TABLE 
FOLLOW-UP 
Case | Months Recur- Motion | Pain Comment 
rence 
S. M. 52 No Normal | None | Able to perform on 
S. M. 40 No | Normal | None | parallel bars 
H. S. 52 No | Normal | None | Advised to have fusion 
H. S. 19 No | Slight None | of left shoulder else- 
limit where 
K. D. 52 Severe fall 10 days 
after discharge 
51 Dislocation in accident 
E. W. 23 No Normal | None | Lost after 23 months 
cs. | . 36 No | Normal | None | Heavy duty 
R. B. 22 No | Normal | | Worksas house painter 
J. FP. 16 No Normal | None | Worked as lifeguard, 
boxes 
15 No | Normal | None | Operates a_ clothes 
pressing machine 
P. B. 6 No | Normal | None | Follow-up not com- 
plete after 6 months 
J.M. 11 No | Normal | None | Plays basketball 


remaining patients several are engaged in 
work involving arduous labor. One of the 
patients with bilateral operations reports 
that he can perform on the parallel bars, 
another served last summer as a lifeguard 
and boxes occasionally. The patient most 
recently operated upon states that he plays 
basketball and is able to use the involved 
arm for one-handed push shots. All of the 
patients examined displayed a range of 
motion of the operated shoulder which is 
comparable with that of the other shoulder. 
(Table 1.) 
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SUMMARY 


1. No operation devised for the treatment 
of recurrent dislocation of the shoulder joint 
has been universally accepted. 

2. The Glassman operation exhibits certain 
distinct advantages. 

3. Thirteen such operations on eleven pa- 
tients are presented with a preliminary follow- 
up. There were two recurrences, both following 
re-injury severe enough to dislocate the normal 
shoulder joint. One patient had persistent post- 
operative pain. All patients examined had 
normal range of motion. 

4. This series of cases is too small and has 
been followed up for an insufficient length of 
time to give a fair evaluation of the Glassman 
operation; however, the authors believe that 
it holds promise and is worthy of continued 
use. 
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FEMORAL HERNIA 
WITH SPECIAL REFERENCE TO ITS COMPLICATIONS 


Damon B. PFEIFFER, M.D. AND FLETCHER D. SaIn, M.D. 


Abington, Pennsylvania 


to as a complication fraught with dangers 
and difficulties but few that cannot be 
overcome if the case is seen in reasonabie time. 

In order to obtain an understanding of the 
problem of strangulated femoral hernia we have 
made a comprehensive analysis of a series of 
consecutive admissions over a ten-year period 
according to the following plan. We shall first 
review briefly some of the phases of general 
interest of femoral hernia, namely, incidence, 
etiology, diagnosis and basic plan of repair. 

During this ten-year period 100 cases of 
femoral hernia and 1,164 cases of indirect 
inguinal hernia were seen in the Pfeiffer Surgi- 
cal Clinic. This is within the percentage rela- 
tionship of the femoral to inguinal hernia re- 
ported in other series. This comparatively low 
incidence and the high rate of complications of 
an otherwise simple condition has made femo- 
ral hernia an ever live subject in surgical 
literature. 

Femoral hernia may be congenital but is 
more often acquired as a result of weakness of 
the structures which normally close the femoral 
canal. The relatively rigid anatomic boundaries 
of this region are a factor in the frequency of 
strangulation. The roof of the femoral canal is 
formed by the inguinal ligament and falciform 
margin of the fascia lata anteriorly; posteriorly 
Cooper’s ligament, the pectineal fascia and 
pectineus muscle; Gimbernat’s or the lacunar 
ligament medially and posteriorly and laterally 
the femoral vein. 

Senile atrophic changes, loss of fat in the 
femoral canal, increase in lower abdominal 
pressure and use of the inguinal ligament in 
repair of inguinal hernia producing an enlarge- 
ment of the femoral canal have been mentioned 
by Mueller! as factors causing femoral hernia. 

The diagnosis of femoral hernia usually is 
not difficult. A mass can be palpated lateral 
and inferior to the pubic spine. Conditions 
occur when the diagnosis is difficult and the 
index of suspicion must always be high in ob- 
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scure, complete or partial bowel obstruction. 
Richter’s type of hernia is sometimes missed 
and the knuckle of bowel becomes gangrenous 
contributing to the mortality in strangulated 
femoral hernia. 

Dunphy? describes three important circum- 
stances leading to erroneous diagnosis: (1) pa- 
tient and physician unaware of hernia; (2) her- 
nia of long-standing dismissed as possible cause 
of symptoms because there was no local pain or 
tenderness in the groin; (3) usual signs and 
symptoms of intestinal obstruction develop 
slowly in approximately one-third of the cases 
because the ileum or colon is involved low 
or incomplete circumference of the bowel is 
caught. These factors lead to vague gastro- 
intestinal upsets often erroneously diagnosed as 
large bowel malignancy. It is therefore axio- 
matic that complicated femoral hernia should 
be suspected in any patient with vague and 
undiagnosed gastrointestinal complaints. Pain 
and vomiting are the most common symptoms 
associated with strangulation. They may be 
sudden in onset or occasionally chronic lasting 
for days or weeks. The distribution of pain is 
usually generalized over the abdomen and may 
or may not be referred to the groin. 

It will be pointed out in this study that a 
very important factor in the complications of 
femoral hernia is the failure of the patient to 
seek treatment for a condition known before 
complications developed. 

The treatment of femoral hernia has two 
principal surgical approaches. The repair is 
made from below the inguinal ligament through 
a simple incision over the femoral opening or 
from above the inguinal ligament approached 
through the inguinal or abdominal incision. It 
has been stated that over 100 variations in 
technic have been reported; but with the suc- 
cess of the basic principle of Bassini> described 
in 1893 of obliterating the canal by suturing its 
roof or the posterior margin of the inguinal liga- 
ment and the falciform margin of the fascia 

lata to its floor or the pectineus fascia with 
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interrupted sutures, many of these variations 
are surgical fancies and unnecessary. The ingui- 
nal approach of Lotheissen* described in 1898 
closed the canal from above. The conjoined 
tendon is sutured to Cooper’s ligament to pro- 
duce a barrier before the femoral ring. Results 
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series of twenty-five cases with no recurrence. 
Recurrences are reported but the significant 
fact here is that large series of femoral hernias 
are treated with minimal recurrence rates and 
no mortality, regardless of age, in the uncom- 
plicated cases. On the other hand, femoral her- 


TABLE I TABLE II 
No. of Mor- No. of 
Opera- | Deaths} tality Cases 
— (%) Author Year Deaths | tality 
nous (%) 
Massachusetts Gen. Hospital, Bowel 
Boston Mass. 
Uncomplicated by obstruc- 
tion and gangrene....... 160 1900 | 354 120 34 
Complicated by intestinal 0 Se 24 6 25 
obstruction; bowel viable.| 31 o 1924 16 9 56 
Complicated by intestinal ere 1931 116 40 34 
obstruction and gangrene.| 20 10 50 SS ee 1933 8 4 50 
1935 5 4 80 
Pfeiffer Surgical Clinic, Abing- 0 eee 1940 20 10 50 
ton, Pa. NEGINGREY........0ccces 1942 33 20 60 
Uncomplicated by obstruc- re 1943 12 8 66 
tion and gangrene....... 65 o oO a want 1943 6 6 | 100 
Complicated by intestinal Pfeiffer and Sain...... 1951 12 3 25 
obstruction; bowel viable. 23 o o 
Complicated by intestinal 
obstruction, gangrene and nia complicated by gangrene of the intestine 
intestinal anastomosis. ... 12 3 25 
has a very high mortality rate ranging from 


are reported for this and other technics.‘ It will 
be pointed out that in this series the Bassini 
plan was preferred, being used in over 80 per 
cent of cases. The inguinal or abdominal clo- 
sure was made when the abdomen had to be 
opened for other reasons or when the surgeon 
preferred this plan. The objection to the ingui- 
nal approach is that it may weaken the floor 
of the canal and predispose to a direct hernia. 

The record of treatment of uncomplicated 
femoral hernia has been a brilliant one since 
1893 when Bassini described the plan of trans- 
fixion and high ligation of the neck of the 
sac with obliteration of the femoral canal by 
uniting the roof of the canal with the pectineus 
fascia. Up until this time the only treatment of 
femoral hernia had been excision and closure 
of the sac with a large percentage of recurrence. 
In 1893 Bassini® reported fifty-four cases, of 
which forty-one were traced several years post- 
operatively with not a single recurrence found. 
DeGarmo® in 1905 reported 110 operations for 
femoral hernia with but one recurrence. Over 
the past fifty years many comparable reports 
have been made. In 1948 Mueller! reported a 


25 to 100 per cent in many reported series of 
cases. (Table 1.) 

In the face of a fifty-year record of poor 
results without significant improvement in the 
last category of complicated gangrenous hernia 
when compared with consistently good results 
in uncomplicated femoral hernia it is regretta- 
ble that all these patients cannot undergo 
hernioplasty early. (Table 11.) 

Of 100 consecutive admissions to the Abing- 
ton Memorial Hospital fwith femoral hernia 
eighty-two patients had known this condition 
existed for a period of a few days to fifty-five 
years, yet seventy-seven of these had to be 
driven to seek treatment because the hernia 
would not go back. Twelve of these had pro- 
gressed to the state of gangrene requiring intes- 
tinal anastomosis representing the highly fatal 
phase of femoral hernia. 

The 100 admissions for femoral hernia up to 
1950, covering a ten-year period, are analyzed 
according to a ten-phase plan of study. The 
findings from this plan of study are very re- 
vealing. Femoral hernia is important, particu- 
larly from the viewpoint of pitfalls in diagnosis, 
patient inertia and the consequent necessity of 
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the family physician and surgeon recommend- 
ing treatment in all cases as soon as diagnosed. 
It is important, also, because of its relationship 
to other phases of surgery and the medical 
profession in general, namely, the problem of 
intestinal obstruction and gangrene, the widely 
discussed diagnostic clinic, medical survey, 
radio and television health programs on a 
national scale. 

The ten phases of the 100 consecutive cases 
admitted for femoral hernia revealed: (1) age 
of patient, one month to ninety-two years; 
(2) sex, females sixty-six and males thirty-four; 
(3) known by patient (few days to many years), 
eighty-two patients; (4) irreducible preopera- 
tively, seventy-seven patients; (5) diagnosed by 
family physician, ninety-three patients; (6) di- 
agnosed preoperatively (as femoral or ingui- 
nal), ninety-eight patients; (7) contents—small 
bowel twenty-eight (dark viability returned 
sixteen, gangrene twelve), omentum thirty-six, 
omentum and small bowel seven (included in 
small bowel), large bowel five, tube and ovary 
one, appendix one, Meckel’s diverticulum (pre- 
viously reported) one, urinary bladder one, sac 
empty seventeen; (8) spontaneous reduction 
under anesthesia fourteen; abdomen opened in 
two of these, bowel found viable; others recov- 
ered uneventfully; (9g) procedure—high ligation 
of sac, closure of femoral canal, wire preferred 
eighty-six, closed through abdomen fourteen; 
(10) anesthesia—spinal sixty-nine, general 
twenty, local seven, local and general four. 


AGE DISTRIBUTION 
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The youngest patient in this series was a 
little girl one month of age who had the right 
tube and ovary incarcerated for ten days before 
operation. The oldest patient was a ninety-two 
year old female who had 20 cm. of discolored 
bowel in her hernia. It had been irreducible for 
only three hours. Both of these patients had 
uneventful convalescence. There were patients 
in all age groups with the majority coming in 
the middle decades. According to our records 


the age of the patient was not a significant fac- 
tor in the recovery except in the group compli- 
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cated by gangrene of the intestine. The three 
deaths occurred in thiselatter group in patients 
aged seventy-seven, seventy-nine and eighty- 
one, respectively. Table 111 shows the ages and 
summary of the group of twelve requiring in- 
testinal anastomosis. 


TABLE 
Age | Sex eo Known by Patient ~_ 
45 | F | 2571| Many yr. Good 
65 | M | 19214] $5 yr. Good 
81 | F | 10161) 5 yr. Good 
65 | F | 11136) Not mentioned Good 
79 | M | 15279| Few months Death 
74 | F | 6067| Two months Good 
81 | F_ | 20376| Unknown Death 
74 |F 7503 | Four months Good 
63 | F | 23003| Two days Good 
46 | F | 26015} Unknown (symptoms of ob- 
structions 1 day) Good 
77.| F | 9217| Not mentioned (symptoms 
of obstruction 1 day) Death 
59 | F | 4523} Unknown (not diagnosed 
preoperatively) operated for 
bowel obstruction; 1 day 
duration Good 


The seventy-nine year old man who died had 
been sick for one day with symptoms of bowel 
obstruction. At operation the small bowel was 
distended and fissured; gangrenous knuckle of 
bowel was inverted and side-to-side anasto- 
mosis made. Autopsy showed the small bowel 
perforated go cm. proximal to the anastomosis 
which had held without leaking. 

The eighty-one year old female who died 
represents one of the pitfalls in diagnosis of 
femoral hernia which is mentioned in many re- 
ports on this subject. Dunphy reporting from 
the Peter Bent Brigham Hospital in Boston, 
emphasizes this point. This patient was sick 
and under care of her doctor for nine days be- 
fore coming to the Hospital. She was complain- 
ing of abdominal discomfort, flatulence and 
nausea becoming progressively worse, to colic 
and vomiting. She was admitted to the Hospital 
with a diagnosis of partial intestinal obstruc- 
tion, etiology probably malignancy, a common 
error when femoral hernia diagnosis is missed. 
Five days after admission, diagnosis was made 
when a mass appeared in the groin. The fact 
that the patient continued to move her bowels 
and pass flatus until the day before diagnosis 
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was made confused the issue greatly. At oper- 
ation the mass was found to be an abscess 
from a gangrenous knuckle of sigmoid colon 
_ caught in the left femoral canal. The gangre- 
nous knuckle of bowel was excised leaving via- 
ble colon on the mesenteric side. A No. 36 T 
tube was fastened into the sigmoid and the 
abscess cavity was drained. The patient im- 
proved and a colostomy was established. About 
the fifth postoperative day a fecal vesical fistula 
developed and she died the tenth postoperative 
day from sepsis. 

The third death occurred in a seventy-seven 
year old woman who had had symptoms of 
bowel obstruction for one day. At operation 
the gangrenous bowel was resected, and an 
end-to-end anastomosis was made. Her general 
condition was very poor and she died the second 
postoperative day. No autopsy was obtained. 

One patient in this group with gangrene of 
the bowel illustrates the pitfalls in the prognosis 
of a patient with femoral hernia. A sixty-five 
year old male (19214) had his hernia for fifty- 
five years and it had been irreducible for many 
years. There are many such patients who are 
told by their doctors to forget it. This patient 
pushed a knuckle of small bowel behind the 
omentum which had plugged the femoral canal 
for many years. The omentum was firmly ad- 
herent and the small bowel behind it was gan- 
grenous. There are many such cases to illustrate 
that this highly lethal potential is ever present 
in femoral hernia and that patients should all 
be operated upon as soon as the condition is 
diagnosed. Furthermore, public health educa- 
tion should urge the laity to seek surgical repair 
of all hernias as soon as discovered since hernia 
is a leading cause of bowel obstruction, a highly 
fatal condition. 

The ninety-three cases diagnosed correctly 
by the family physician include all cases in 
which diagnosis of hernia was made. A few of 
these were diagnosed as inguinal hernia and a 
few as “‘inguinal or femoral.”’ The ninety-eight 
diagnosed preoperatively also include the few 
cases in which a differential could not be made 
with certainty between femoral and inguinal 
hernia before operation. Occasionally a mass is 
found lying over the inguinal region and its 
hernial orifice cannot be determined with cer- 
tainty until operation is performed. However, 
this in no way deters action for correction. Of 
the two cases missed one was disgnosed pre- 
operatively as small bowel obstruction, and at 
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abdominal exploration the undiagnosed knuckle 
of a small bowel was found strangulated in the 
femoral ring requiring intestinal anastomosis. 
The other undiagnosed case was uncomplicated 
and found incidental to an operation for an 
indirect inguinal hernia. 

Contents of the sac revealed omentum alone 
in thirty-six patients and small bowel in 
twenty-eight, of which seven contained omen- 
tum along with the small bowel. In twelve 
patients the intestine was devitalized requiring 
bowel surgery. In six of these twelve patients 
the gangrenous knuckle of bowel was inverted 
by silk mattress sutures. It is believed that this 
method of handling the gangrenous bowel is 
less shocking to these senile, poor risk patients 
than resection and anastomosis. This simple 
inversion of the devitalized bowel should be 
performed in the Richter’s type of hernia or in 
the cases in which the area of gangrene does 
not completely encircle the bowel and the in- 
volvement of the mesentery is minimal in this 
region. It is suggested that this simplified plan 
is a factor in the relatively low mortality in this 
group of complicated cases. 

In sixteen of the twenty-eight cases in which 
small bowel was found in the sac the intestine 
was darkened and discolored indicating im- 
paired circulation, but vitality returned. In 
all questionable cases the bowel was either 
wrapped in warm, moist gauze packs or re- 
turned to the abdomen for a minimum of ten 
minutes by the clock. Muscle stimulation by 
gentle pinching or flicking with the finger is 
important to determine bowel viability. This 
maneuver will elicit muscle contraction in the 
viable bowel. Five times the large bowel was 
found in the sac and seventeen times it was 
found to be empty. The following organs were 
found once: tube and ovary, appendix, Meckel’s 
diverticulum and the urinary bladder. 

In fourteen patients the irreducible hernia 
reduced spontaneously under anesthesia. Only 
twice was it thought necessary to open the 
abdomen to determine viability. In both of 
these patients the bowel was found viable. All 
of this group made uneventful convalescence. 

The procedure preferred in the majority of 
femoral hernioplasties in the Pfeiffer Surgical 
Clinic is high ligation of the sac with trans- 
fixion and closure of the femoral canal by sutur- 
ing the inguinal and Gimbernat’s ligaments to 
the pectineus muscle. Mattress No. 32 to 28 
wire sutures were used in 86 per cent of these 
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100 patients. In 14 per cent the hernioplasty 
was performed from the abdominal side using 
the McVey technic or a modification of it. It 
was necessary to enlarge the femoral ring four- 
teen times. This was done with the herniotome 
by the stepcut plan upward and inward to 
facilitate an easier closure of the ring. There 
should be no hesitancy in cutting the femoral 
ring when the hernia is not readily reducible. 
The cut should be upward and inward away 
from bowel and vessels. 

Spinal anesthesia was used in sixty-nine pa- 
tients, general anesthesia in twenty, local in 
seven and local with general four times. The 
general anesthesia was sodium pentothal or 
ether, or a combination of sodium pentothal, 
gas and ether. 


COMMENTS 


It is significant that 82 per cent of these 
patients had known of their hernia previous to 
hospitalization. The vast majority of these 82 
per cent had known of it for a period of several 
months to many years. The fact that 77 per 
cent waited until the hernia became irreducible 
indicates that the laity and the medical pro- 
fession should be better informed regarding the 
high mortality of complicated femoral hernia 
as compared to the absent or low mortality 
associated with the operation for simple femoral 
hernia, with mortality ranging from 25 to 100 
per cent in reported series of cases of the all 
too frequent complication of devitalized intes- 
tine requiring anastomosis, a complication 
which is nearly always preventable. It is sug- 
gested that the now commonly used press, 
radio and television for transmitting informa- 
tion to the public should come to the aid of 
this poorly understood subject. Just recently 
WGN-TV Chicago received a gold medal award 
by popular vote for its service of disseminating 
public health information. 

There are important phases of a subject 
which are not revealed in a statistical analysis. 
Statistics may be misleading, but valuable gen- 
eral knowledge can be gained from such a study 
when the student is aware that despite statisti- 
cal indications he must recognize the necessity 
of individualization tempered with generaliza- 
tion. This point is specifically illustrated by an 
individual case management which left a last- 
ing impression since the days of my internship. 
A white, middle-aged male with vague abdomi- 
nal pain and nausea was referred without a 
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definite diagnosis to the surgical ward of Abing- 
ton Memorial Hospital by a thoroughly com- 
petent family physician. Past history revealed 
nothing more than recent persistent abdominal 
pain and nausea. Physical examination was 
essentially negative. Surgical intervention by 
one of the authors (D. B. P.), motivated by 
experience, surgical judgment, consideration 
and knowledge of the pitfalls in the diagnosis 
and management of this type of case, led to 
the confirmed diagnosis and early cure of a 
strangulated femoral hernia of the Richter type. 

Sixty-four cases were followed up two to nine 
years postoperatively. Two recurrences were 
found, a rate of 3 per cent. One of these re- 
currences was in a patient who had had numer- 
ous injection treatments for femoral hernia; the 
other had been repaired through the superior 
approach. Both of these patients were reoper- 
ated upon and followed up over five years 
showing no evidence of recurrence. 


SUMMARY 
1. One hundred cases of femoral hernia have 


been analyzed. 

2. Seventy-seven per cent sought treatment 
because of irreducible hernia. 

3: Twelve ‘per cent progressed to a compli- 
cation requiring anastomosis in this series with 
a 25 per cent mortality. 

4. Simple inversion of gangrenous bowel and 
anastomosis is recommended in preference to 
resection and anastomosis when devitalization 
is not extensive as is frequently the case in 
complicated femoral hernia. 

5. The modified Bassini technic was the pro- 
cedure for hernioplasty used in 86 per cent of 
this series. 

6. Public health education on hernia is 
suggested. 

7. Follow-up recurrence rates are reported. 
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ACCORDING to various statistical studies, from 3 to 20 per cent of women 
with uncomplicated uterine retroversion are sterile. When endocervicitis, 
uterine fixation and adnexitis are also present, the incidence of sterility 
increases greatly and these require adequate surgery. Before resorting to 

a therapy for sterility due to uncomplicated retroversion, the surgeon should 

make sure oligospermia or azoospermia is not also present. If not some 
form of ligamentopexy is justified and is followed by the desired pregnancy 
in about one-half of the cases; many, however, remain sterile after surgery, 
probably because other factors are also present even though unrecognized. 
Surgery is rarely successful in patients with advanced pelvic disease such as 
tubal pathology. (Richard A. Leonardo, M.D.) 
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ACUTE APPENDICITIS IN CHRONICALLY ILL GERIATRIC 
PATIENTS* 


Louis Carp, M.D., AND JosEpH A. ARMINIO, M.D. 


New York, New York 


3 CUTE appendicitis has a low incidence 


among the elderly. For example, Tay- 

lor' found that among 1,000 consecu- 
tive patients with this disease who were ad- 
mitted to the large general London Hospital, 
1.5 per cent were sixty and over. The cases 
stressed here come from the 1,800 bed munici- 
pal Goldwater Memorial Hospital, which is 
designed primarily for patients with chronic or 
prolonged illness. Most of them are in the older 
age groups and include those who are extreme 
substandard surgical risks*-* and have multiple 
degenerative diseases frequently complicated 
by malnutrition and personality changes. Em- 
phasis will be placed on the clinical and opera- 
tive findings, diagnostic problems, pathology 
and results of therapy in twenty-one chronically 
ill patients sixty years and over who developed 
acute appendicitis. In recent years the concepts 
for the therapy of this disease in geriatric pa- 
tients have varied among different writers. We 
shall propose methods of management which 
conform to basic surgical principle in the hope 
that the high mortality rate will be lowered. 


CLINICAL SYNDROME AND DIAGNOSIS 


Our cases cover the period between July, 1939 
and July, 1951. We have been impressed by 
the long time interval between the onset of 
symptoms and professional advice and therapy, 
by the diagnostic problems and by the high 
mortality rate of 23.8 per cent. Thirteen of our 
patients were male. The youngest of all the 
patients was sixty, and the oldest ninety. The 
average age was sixty-eight. In nineteen of the 
twenty-one cases the differential diagnosis was 
difficult. The main reasons were: 

1. A clinical syndrome which might have 
been produced by obstruction, inflammation, 
new growths, calculous formation or vascular 
accidents in abdominal organs other than the 
appendix, especially in the intestinal, genital, 
urinary or gallbladder tracts. 


2. Lower abdominal symptoms from chronic 
intestinal stasis or bladder retention, both of 
which are so common in the type of patient 
under discussion. 

3. Relative infrequency of the condition in 
the aged, which might have caused the physi- 
cian to overlook the correct diagnosis. 

4. Underlying degenerative diseases for which 
the patients were originally admitted and which 
added to confusion. These diseases included 
arteriosclerosis, hypertension, cardiac valvular 
disease, coronary artery disease and myo- 
carditis, asthma, chronic bronchitis and emphy- 
sema, Paget’s disease, prostatic hypertrophy, 
vitamin deficiency, osteoarthritis, dorsal lateral 
sclerosis, paralysis agitans, Huntington’s cho- 
rea, diabetes mellitus, peripheral vascular dis- 
ease and syphilis. 

5. Difficult evaluation of the pain, one of 
the first symptoms of appendicitis, unless the 
patient could give an accurate description of its 
time intensity, localization or radiation. It is 
understandable that such details may easily 
escape the attention of the average patient. 
This is especially true in geriatric patients in 
whom the pain sense is dulled, who tend to be 
casual and stubborn about illness, who seek 
relief with remedies of their own or who are 
subject to memory defects, mental rigidity or 
mental distortion. 

Two patients in whom appendicitis was 
found had an incorrect preoperative diagnosis 
of ruptured peptic ulcer and intestinal obstruc- 
tion, respectively. Six patients had an incorrect 
preoperative diagnosis of acute appendicitis. 
The postoperative findings in these six patients 
were fibrotic appendicitis, acidosis, acute 
cholecystitis, carcinoma of the cecum, calculous 
pyonephrosis and no pathologic disorder. 
These difficulties in diagnosis coincide with the 
experiences of practically all writers on the sub- 

ject.-"! Stalker!? reports atypical histories in 
thirty of fifty-one cases. Wood'* found that the 


* From the Second Surgical Division and the Department of Pathology, Goldwater Memorial Hospital, New York, 
N. Y. Read before the Second International Gerontological Congress, September 9-14, 1951, St. Louis, Mo. 


June, 1952 


773 


ie 
‘ 
> 
j 
Sag 
>. 
‘ 
* 
. 
4 
4 
~ 
4 
] 
x 
he ‘> 
‘ 
: 
. 
4 
: 


774 


Fic. 1. Photomicrograph of acute appendicitis in a 
sixty-three year old man who had hemiplegia. There 
is diffuse infiltration of the mucosa and submucosa 
with polymorphonuclear leukocytes. Two sclerotic 
medium-sized arteries are seen in the submucosa at 
right of section. The lymphoid tissue is markedly 
decreased and no follicles are seen. X 55. 


diagnosis was missed in 38 per cent of his forty- 
three cases. If the classical textbook picture is 
relied upon, especially in old people, diagnostic 
errors and mistakes in judgment will be in- 
evitable. An unreliable or atypical history and 
atypical physical signs may procrastinate sur- 
gical intervention. 

As a rule, the onset is not acute but rather 
insidious. There may be vague mild abdominal 
cramps or discomfort which the patient disre- 
gards and which may continue for several days 
or longer. In our series the average time be- 
tween the beginning of symptomsand operation 
was three and a half days; the minimum time 
was twelve hours and the maximum one week. 
The pain may eventually localize in the right 
lower quadrant. There is usually nausea but 
no vomiting. Constitutional disturbance is not 
marked. There may be little rise in pulse or 
fever. In six of our patients the temperature 
was normal. Constipation is the rule, the 
tongue is dry and coated and the breath foul. 
Three signs are almost constant: tenderness 
over McBurney’s point, rebound tenderness 
and marked abdominal distention. This may 
confuse the picture to such an extent that it 
simulates intestinal obstruction. A mass may 
be palpable. The low degree of abdominal 
rigidity, pulse rapidity, fever and leukocytosis 
is usually not indicative of the pathologic 
severity. Rectal examination may or may not 
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be helpful. A flat abdominal film should be 
routine. It will show distended intestinal loops 
and may serve to rule out renal or gallbladder 
calculi. A chest film should exclude pneumonia 
and a urinalysis should exclude pyelitis. 

Several authors* have noted that acute 
appendicitis is more severe in the Negro than 
in the white patient. This is explained by the 
long time interval before medical advice and 
by the greater incidence of catharsis. 


PATHOLOGY 


The cases included eleven patients with non- 
perforated appendices and ten with perfora- 
tions. In the latter there were abscesses in five 
and general peritonitis in five. The tissues were 
edematous, the appendix swollen and gangre- 
nous, the mesentery friable and its vessels 
thrombosed or so sclerotic that bleeding was 
difficult to control in several instances. There 
was little tendency to the formation of fibrinous 
exudate so that spread of infection became 
easier. Taylor! has given a summary of some of 
the operative findings in the 110 cases he re- 
ports. ‘Cases seen on the first day had a little 
clear fluid only; by the second day the fluid was 
purulent, being shut off by adhesions in half 
the cases, but diffusing over the abdomen in 
the others. On the third day there was. diffuse 
peritonitis in two-thirds of the cases, and 
abscess formation in one-third, while all the 
patients who lived to the fourth day and after 
had an abscess.” 

A review of sixteen available microscopic sec- 
tions in our series of patients with or without 
perforation suggested that the lymphoid tissue 
was generally diminished as compared with 
younger age groups and that there were no 
striking differences in the mucosal glands. (Fig. 
1.) The muscularis and mucosa showed varying 
degrees of infiltration, depending on the 
severity of the inflammatory process. Approxi- 
mately half the patients had acute diffuse gan- 
grene. Moderate to marked sclerosis of the 
blood vessels was noted in a little over half the 
sections. In the remainder the sclerosis was 
slight. There was evidence of previous in- 
flammatory changes in one or more layers of 
the appendix in about half the patients. 

Another study was made of thirteen ap- 
pendices removed at autopsy in patients be- 
tween the ages of sixty-one and eighty-six who 
died of causes other than appendicitis. Sections 
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Fic. 2. Photomicrograph of one of non-inflammatory appendices removed at autopsy. The patient was a sixty-eight 


year old man who died of hypernephroma with liver metastases, arteriosclerosis and pericarditis. The sections are 
through the (A) proximal and (B) distal portions of the appendix. The lymphoid tissue and glands are markedly 


decreased and sclerotic blood vessels are seen. 


were made at the proximal, middle and distal 
ends of these appendices for histologic examina- 
tion in order to determine the status of the 
lymphoid follicles and any changes in the walls 
of the blood vessels. An analysis of the micro- 
scopic findings showed that the lymphoid fol- 
licles were markedly decreased or absent, es- 
pecially at the middle and distal ends of the 
appendices. (Fig. 2.) The blood vessels were 
moderately or markedly sclerotic, the muscu- 
laris was atrophic and the mucosal glands 
decreased. This study, as it relates to the 
lymphoid follicles, substantiates the work of 
Bernardo-Comel'® and Stefanelli.'? Miango- 
larra'® has discussed diminished local resistance 
in appendices of the aged because of the scarcity 
or absence of lymphoid follicles. 

The foregoing observations seem to indicate 
that the following are some of the factors that 
contribute to the severity of the pathologic 
process: (1) The comparative lack of lymphoid 
follicles in the wall of the appendix so that there 
is diminished local resistance to infection; (2) 
arteriosclerosis of the blood vessels which sup- 
ply the appendix so that ischemia makes it 
more vulnerable to gangrene and (3) the pres- 
ence of fecoliths, foreign bodies or fibrous tissue 
strictures resulting from previous inflamma- 
tion, all of which produce obstruction in the 
appendix. Additional contributing factors are: 
(1) A long time interval before operative 
therapy; (2) catharsis; (3) accompanying de- 
generative disease and (4) disturbance in nor- 
mal chemical balance. 
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THERAPY 


Appendectomy was performed on all eleven 
of our non-perforated patients, with no mor- 
tality. In the remaining ten patients there were 
five with abscess. In two of these drainage 
alone was done. They survived and did not 
require any further operative therapy. The 
other five patients had peritonitis, with ap- 
pendectomy and drainage. 

Stalker!? records that in fifty-one patients 
sixty years and over who had perforation, 
simple drainage was performed in twenty. 
Eight of these subsequently required appen- 
dectomy. In the series of cases reported by 
Tashiro and Zinninger’ in all age groups, thirty- 
two patients did not have appendectomy in the 
presence of abscess because the appendix was 
in or beyond the confines of a well walled-off 
abscess. Six of these patients were readmitted 
for appendectomy for interval appendicitis and 
another for acute appendicitis with perforation 
and general peritonitis. 

These records point to the advisability of 
operative intervention with appendectomy in 
all cases as soon as the patient has been ade- 
quately prepared, unless it is found at opera- 
tion that technical difficulty would prolong the 
operative time to such an extent that the 
hazard to life would be markedly increased or 
that the additional trauma would be instru- 
mental in further spread of infection. Drainage 
alone is then indicated. These principles have 
been forcibly supported by Tashiro and Zin- 
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ninger,® Garlock” and Schullinger,” and in an 
editorial article by Boyce.?! All our patients 
with abscess or peritonitis were drained. 

Some writers have not followed this basic 
therapeutic principle. They claim that their 
results justify complete closure of the perito- 
neum, especially since chemotherapy and 
antibiotic therapy have been available. Stalker!” 
reports non-operative therapy in five of fifty- 
one patients with rupture. Two of the five died. 
Taylor! in 1935 strongly advised drainage to 
the appendix site without appendectomy and 
non-operative therapy for those patients with 
abscess. 

We cannot endorse these types of manage- 
ment as a routine. We used the McBurney in- 
cision in fourteen cases and the right rectus or 
paramedian incision in seven cases. It is gen- 
erally agreed!-5.1!,12.22-27 that if the diagnosis 
has been established with reasonable certainty, 
it is preferable by far to use the McBurney 
incision in all age groups. Operative trauma is 
less, drainage is more direct, obstruction, 
wound infection and postoperative hernia are 
diminished and operative mortality is lower. 
We used a right rectus incision when the clinical 
diagnosis was confusing enough to warrant the 
probability of exploration. 

Mueller?? and Collins* have advised sul- 
fonamide therapy locally. Strohl et al.” re- 
ported little evidence that such therapy had 
any effect in reducing mortality. Gross contami- 
nation of the wound at the time of operation 
makes it advisable to leave it open either above 
the peritoneum or the fascia. Gastrointestinal 
tube decompression, routine supportive and 
antibiotic therapy and early ambulation are 


indicated. 


CAUSES AND POSSIBLE REDUCTION OF MORTALITY 


The grouping of all patients above the ages of 
forty or fifty does not give a true statistical 
picture. It has been shown? that mortality after 
operation on geriatric patients increases in pro- 
portion to the advance in decades. Table 1 gives 
our mortality statistics and includes those 
from other sources in which the risks are 
probably not as bad. We have not included in 
our statistics the mortalities in four patients 
who died from unrelated causes long enough 
after operation to justify their exclusion as mor- 
talities. One of them died in six months from 
cerebral hemorrhage; another after twenty-one 
months from a pulmonary infarct secondary to 


a cardiac mural thrombus; the third after four 
years from lymphatic leukemia; the last after 
six years from bronchopneumonia. It will be 
noted that the death rates in the foregoing 
table are high enough to stimulate serious con- 
sideration of their causes and to formulate 
methods to lower them. 

The outstanding contributing factors to mor- 
tality in acute appendicitis are (1) delay in 
operation and catharsis and (2) accompanying 
degenerative disease. Delay in operation and 
catharsis predispose to perforation. Barrow” 
reports that in patients sixty and over perfora- 
tion had been found to exist in 77.2 per cent of 
the cases and Stalker!? found the same in 62 per 
cent. Statistics show*:’ that in all age groups, 
especially in the elderly, perforation will in- 
crease mortality. Reference to Table ui will 
show that the longer the time interval before 
operation, the more serious was the patient’s 
condition and the higher the mortality rate. 
Wood'* also demonstrated this. Only one of 
our patients gave a history of catharsis. This is 
explained by the fact that most of our patients 
were in residence on other services in the hos- 
pital or in a municipal home for the indigent 
where medical observation was available. It is 
generally conceded that catharsis will pre- 
cipitate more serious disturbance in the ap- 
pendix. This has been shown statistically.® 

Accompanying degenerative disease produces 
conditions such as pathologic disorders of the 
heart, lungs and kidneys, arteriosclerosis and 
hypertension, poor liver function, metabolic 
diseases of long-standing, neurologic disorders 
and disturbed chemical balance. All our pa- 
tients had degenerative diseases. They have 
been mentioned previously. Fourteen patients 
were in the seventh, five in the eighth, one in 
the ninth and one in the tenth decades. Two 
patients in the seventh decade and both pa- 
tients in the ninth and tenth decades died. The 
causes of death in two of our autopsies are 
given in Table 11 together with the autopsy 
findings of others and the mortality statistics 
of Stalker.'? Powers!' states that death among 
the aged after acute appendicitis is frequently 
due to the hazards of surgery resulting in pul- 
monary and cardiovascular complications and 

cerebral accidents. Boyce’ includes complica- 
tions such as mesenteric thrombosis, pylephle- 
bitis and liver abscess. Thieme’ stresses peri- 
tonitis, ileus and undrained abscesses as causes 
of death, and Strohl et al.® list peritonitis and 
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TABLE 1 
SELECTED MORTALITY STATISTICS IN ACUTE APPENDICITIS* 


| Age 60 and Over | All Ages 
| 


Mortality . Mortality 
| 


Age Groups and Diagnosis Patients 


Acute appendicitis 9 
Acute appendicitis with | 
60-69< abscess 2 
Acute appendicitis with 
general peritonitis 3 
Acute appendicitis 
Acute appendicitis with | 
abscess 
Carp and Arminio Acute appendicitis with | 
1939-1951 general peritonitis 
Acute appendicitis with | 
general peritonitis | 
Acute appendicitis with 
abscess 
Acute appendicitis 
Acute appendicitis with 
abscess 
Acute appendicitis with 
Strohl et al.,?° peritonitis 
up to 1947 Acute appendicitis 
Acute appendicitis with 
abscess | 
Acute appendicitis with | 
peritonitis 


Thieme? 
1936-1944 


Jennings et al.,*! up to 1942 


Green et al.*° 
1930-1941 
Boyce® 
1930-1939 


Stalker!” 
1924-1938 
1932-1937 
Maes, McFetridge'® 1930-1935 
Goldsmith, *? 
up to 193! 


Acute appendicitis 

Acute appendicitis with 
local peritonitis 

Wood? Acute appendicitis with 

1913-1934 general peritonitis 

Acute appendicitis with 
abscess 


Fitch,?* 60-70 | 54. 
up to 1928 7o+ 50 


* The years covering the statistics are indicated in order to give an approximate idea of the relationship of 
these statistics to the advent of chemotherapy (1940) and antibiotic therapy (1946). 
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Source 
| 
50 
33-3 
| | 
| 
23.8 | | 
4 
| 100 
100 
| | | 
2.5 | 878 : 
13 5 | 7 48 
| 
60-69 12 | | 
70-79 5 | 80 | 1,042 2.1 
61-70 1,680 | 1.9 
65-69 154 | 29 19,309 4.7 
| | | 
60-70 4! 17 
70-80 | 18 18 16 | 4,207 5.6 
| 60-70 70 45.9 | 
| 61- 8 
I-70 | 7 20.5 } 
2 44.5 886 2.1 
70+ 2 100 
| | 
aie 80+ 9 44-4 2,295 5.7 
ae 70-79 5 42 | 
| 80 | 
ie | 7 | 14 | 
| 
8 25 j 
Fad 4 | 75 | 
| 
| 


Abscess 


| 
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TABLE I! 
CORRELATION OF PREOPERATIVE DELAY WITH OPERATIVE FINDINGS AND RESULTS IN TWENTY-ONE 
CASES* 
Operative Findings Result Cause of Death 
I 10 Acute appendicitis | Survived—1o 
fe 3 Acute appendicitis | Survived—2 |General peritonitis; bronchopneumonia 1 
2 General peritonitis | Died—1 day postoperatively (autopsy) 
: 2 3 Acute appendicitis | Survived—2 | Cardiac failure 1 day postoperatively 
Abscess Died—1 
: 3 I Acute appendicitis | Died General peritonitis; cardiac failure 1 day 
; General peritonitis postoperatively (autopsy) 
j 4 I Acute appendicitis | Died Bronchopneumonia to days postoperatively 
Abscess 
5 I Acute appendicitis | Survived 
Abscess 
7 I Acute appendicitis | Survived | 
? I Acute appendicitis | Survived | 
| 


* The appendix was removed in all cases except in 2 of the 6 patients who had abscess; both of these patients 


| 
Cause of Death 


General peritonitis; bronchopneu- 
monia; cardiac failure (1 day post- 
operatively ) 

General peritonitis (1 day postoper- 
atively) 

General peritonitis; pneumonia; 
thrombosis pulmonary artery (10 
days postoperatively) 

General peritonitis (3 days p»ostoper- 
atively) 


Ileocecal abscess; thrombosis pul- 
monary artery (22 days postoper- 
atively) 

General peritonitis; extensive atelec- 
tasis; diabetes (3 days postoper- 
atively) 

Pulmonary embolus (4 days post- 
operatively ) 


Causes of Death (Autopsy Not Indicated) 


General peritonitis, 8; pneumonia, | 


Pneumonia, 2; cardiac failure, 1; 
embolism, 1 


survived. 
TABLE II 
CAUSES OF DEATH ACCORDING TO AUTOPSY FINDINGS 
No. of 
Authors Come Age Operative Findings 
Carp and Arminio I 81 | Acute appendicitis; general peritoni- 
tis (appendectomy, drainage) 

I 63 | Acute appendicitis; general peritoni- 
tis (appendectomy, drainage) 

Ray** I 61 | Gangrenous appendicitis; spreading 
peritonitis (drainage without appen- 
dectomy) 

I 75 | Gangrenous appendicitis; spreading 
peritonitis (appendectomy, drain- 
age) 

I 83 | Gangrenous appendicitis (appendec- 

tomy) 
I 62 | Gangrenous appendicitis; spreading 
peritonitis (drainage without appen- 
dectomy) 
N Strohl et al.?° I 80 | Acute appendicitis (appendectomy) 
Stalker!” 9 Acute appendicitis; perforation (2 
¢ patients not operated upon) 
4 4 Acute appendicitis 
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ileus. It is apparent from most of the above ob- 
servations that peritonitis is the major cause of 
death. 

A consideration of the facts that have been 
presented indicates the following methods of 
reducing mortality: (1) Early diagnosis through 
better education of the public and the physi- 
cian; (2) quick operative intervention after 
prompt supportive therapy, with appendec- 
tomy as a routine, unless technical difficulties 
or the danger of spread of infection from added 
trauma would add to the threat of mortality. 
It is preferable to tie off the appendix at its 
base, amputate it and phenolize the stump 
without its inversion when time and a cecum 
which is too edematous and friable are factors; 
(3) drainage of patients with peritonitis or 
those with abscess; (4) use of the McBurney 
incision, unless an exploratory celiotomy is 
indicated in cases in which the diagnosis is 
doubtful; (5) interdiction of abdominal closure 
above the peritoneum or the fascia if gross con- 
tamination of the wound has occurred; (6) a 
carefully chosen and expertly administered 
anesthetic; (7) use of the newer supportive and 
antibiotic therapy and (8) early ambulation 
whenever possible. 

There can be no question that the use of sul- 
fonamide and antibiotic therapy has reduced 
mortality. However, this therapy is not all 
powerful and it is far safer to consider it sup- 
plemental rather than substitutional. Due 
credit must also be given to scientific ad- 
vances in preoperative and postoperative treat- 
ment, to better anesthesia, blood transfusion, 
maintenance of adequate chemical balance, 
gastrointestinal tube decompression and better 
use of the old and newer drugs. 


SUMMARY 


Twenty-one chronically ill substandard risk 
patients between the ages of sixty and ninety 
who had acute appendicitis with or without 
abscess or peritonitis are discussed. They cover 
a period between 1939 and 1951. The disease is 
infrequent in geriatric patients and usually 
serious. Atypical clinical syndromes, difficulty 
in diagnosis, delayed operation, catharsis and 
accompanying degenerative disease all con- 
tribute to a high mortality. Our mortality rate 
is 23.8 per cent. Mortality statistics from other 
sources are also high. Peritonitis, pneumonia, 
cardiac failure and thrombosis have been 
among the leading causes of death in several 
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autopsies. Suggestions are made to help reduce 
mortalities. 

The pathology is discussed. Microscopic 
studies were made of the appendices in the 
acute conditions and of others removed in 
autopsies on patients sixty and over who died 
of causes other than acute appendicitis. The 
observations suggested that early massive gan- 
grene might result from diminution or absence 
of lymphoid follicles in the wall of the appen- 
dix, sclerosis of the vessels supplying it, ob- 
struction in its lumen and previous damage to 
the appendix by inflammation. 

It is significant that all the eleven patients 
who had acute appendicitis without perforation 
survived after appendectomy. We do not sub- 
scribe to the so-called conservative therapy as a 
routine in which the appendix is not removed 
or in which abscesses or peritonitis are not 
drained. Antibiotic therapy has supplemental 
rather than substitutional value for surgery. 
Appendectomy is indicated except in those 
cases in which technical difficulty would pro- 
long the operative time to such an extent that 
the hazard to life would be markedly increased 
or when additional trauma would be instru- 
mental in further spread of infection. Generally, 
the McBurney incision is the most preferable. 
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IS THE REFLUX OF BILE INTO THE PANCREATIC DUCTS 
A NORMAL OR ABNORMAL PHYSIOLOGIC PROCESS?* 


N. Freperick HickeN, M.D. AND A. JAMes MCALLISTER, M.D. 
Salt Lake City, Utab 


HE roentgenographic visualization of the 
pancreatic and bile ducts by operative and 
postoperative cholangiograms provides an 
excellent method for studying the anatomic 
and physiologic relationship of these two ductal 
systems. The frequent association of chole- 


the union of the choledochus and the duct of 
Wirsung. In the remainder of cases these two 
ducts empty their contents directly into the 
duodenum, either through a common papilla 
or by means of separate orifices. It is apparent 
that the duodenal Iumen functions as a mixing 


Fic. 1. A, the ampullary type has a common mixing channel which measures 
from 1.5 to 2.5 cm. in length. B, the papilla of Vater type has no common chan- 
nel, as both ductal systems empty into the duodenum through a common stoma. 
C, in the separate type both the pancreatic and biliary systems have their own 


individual duodenal stomas. 


cystopathies and acute pancreatitis has been 
interpreted to indicate that pathologic dysfunc- 
tions of the biliary system might effect the 
pancreas adversely. Opie’ and his followers be- 
lieve that obstructive lesions of the ampulla of 
Vater provoke regurgitation of bile into the 
pancreatic ducts, thus permitting the activated 
enzymes to initiate a necrotizing process. Other 
investigators‘ hold that there is a constant ad- 
mixture of bile and pancreatic ferments in both 
ductal systems and that it requires more than 
the presence of these two secretions to produce 
tissue autolysis. Unfortunately this contro- 
versial problem still awaits clarification. 
Because normal digestive physiology requires 
the admixture of bile and pancreatic enzymes, 
nature has arranged their respective ductal sys- 
tems so these powerful proteolytic ferments can 
be brought together. In about 30 per cent of the 
cases the admixture occurs in the ampulla of 
Vater, which is the common channel formed by 


chamber for these patients. Figure 1 is a sche- 
matic representation of these variations. 

Most of our information concerning the func- 
tional and anatomic relationship between the 
biliary and pancreatic systems have been ob- 
tained from postmortem deductions and from 
animal experimentation. Dragstedt? has sug- 
gested that if physiologic studies could be made 
on patients having dysfunctions of these sys- 
tems some of the existing confusion might be 
eliminated. 


PROBLEM 


Investigations of the pathologic disturbances 
of the pancreatic and bile ducts can be ap- 
proached from many angles, but this study is 
concerned only with the following questions: 
Is the anatomic arrangement of the pancreatic 
and bile ducts such that they form an “open 
channel” for the admixture of their respective 
secretions? Is it possible for bile to flow into 


*From the Department of Surgery, University College of Medicine, and the Surgical Service of the Latter Day 
Saints Hospital, Salt Lake City, Utah. 
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3 
Fic. 2. Operative cholangiogram obtained by injecting diodrast directly into the gallbladder, under 100 mm. of 
water pressure. Calculi can be seen in the gallbladder, the common duct and impacted in the ampullary outlet. The 
two ducts fuse to form a common channel and the diodrast has flowed along the entire course of the duct of Wirsung. 


Fic. 3. Operative cholangiogram; note how the two ductal systems empty into the duodenum through a single 
stoma, there being no common mixing chamber. When the diodrast was injected into the common duct, it flowed 
into the pancreatic ducts and also escaped into the duodenum. 


the pancreatic ducts? Can duodenal secretions 
regurgitate into these two ductal systems? 
Does the reflux of bile into the pancreatic ducts 
excite pathologic changes within the pancreas? 


METHOD OF STUDY 


The ability of bile to pass from the larger bile 


ducts into the pancreatic system can be readily 
determined by cholangiographic studies. Accu- 
rate roentgenographic patterns of the pan- 
creatic and bile ducts were obtained in 100 liv- 
ing patients during and following operations on 
their biliary systems. This was accomplished by 
injecting a solution of iodopyracet* directly 
into their gallbladder and bile ducts and then 
taking an x-ray picture. Iodopyracet was 
selected as the radiopaque medium because it is 
freely miscible with bile, and the resulting mix- 
ture has such a high degree of fluidity that it 
readily flows into even the smallest ductal 
capillaries. Fluoroscopic studies permitted us to 
follow the course of the contrast medium as it 
traversed the ductal paths. 

In order to determine the normal hydrody- 
namic pressure within the gallbladder and the 
ducts manometric studies were made in each 
case. These values ranged from 100 to 150 mm. 
of water pressure. After having determined the 
existing intraductal pressures the contrast me- 
dium was injected into the gallbladders or bile 

* Diodrast, Winthrop Chemical Co. 


ducts under these exact pressures; this was ac- 
complished by using manometric controls. This 
precludes any controversy concerning “high 
injection pressures” being responsible for the 
reflux of bile and contrast mixture into the pan- 
creatic ducts. If the mixture of iodopyracet and 
bile were able to flow from the bile ducts into 
the pancreatic system, it seems logical to as- 
sume that bile could and would traverse these 
same patent channels. In every case in which 
the contrast mixture was seen to regurgitate 
into the pancreatic ducts biopsies were taken 
from the uncinate process of the pancreas in 
order to determine the presence or absence of 
pathologic changes. 

Every patient in this series had sufficient 
pathologic disturbances of the biliary system 
to necessitate surgical explorations. One group, 
consisting of eighty patients, had cholangio- 
grams made while they were on the operating 
table, before any corrective measures were per- 
formed. This provided an excellent method for 
determining the manner in which intraductal 
obstructions, whether due to stones, strictures, 
neoplasms or spasms of the sphincter of Oddi, 
influenced the flow and admixture of pancreatic 
and biliary enzymes. A second group, of fifty 
patients who had drainage tubes placed in their 
gallbladders or bile ducts, was studied by post- 
operative cholangiography. Many of the same 
patients were studied on the operating table 
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Fic. 4. A, operative cholangiogram was obtained by injecting diodrast into com- 
mon duct through a small catheter. Both the pancreatic and biliary ducts were 
filled with the diodrast and much of it had escaped into the duodenum through 
the gapping papilla of Vater. B, an x-ray film taken three minutes later, 
showed that the diodrast which had flowed into the duct of Wirsung had escaped 
into the duodenum. Apparently there was no organic obstruction present. 


and later were re-examined by injecting the 
contrast medium into their drainage tubes. 


This made it possible to follow the sequence of 
events which occur after the removal of intra- 
ductal obstructions. 


ANALYSIS OF MATERIAL 


The cholangiograms provided an excellent 
radiographic pattern of the pancreatic and 
biliary ductal systems. Three distinct anatomic 
varieties were encountered. In the ampullary 
type, found in 30 per cent of the patients, the 
choledochus and the duct of Wirsung united to 
form at the ampulla of Vater. (Fig. 2.) This 
common channel measured from 1.5 to 2.5 cm. 
in length. In approximately 75 per cent of the 
cases the duct of Wirsung entered the common 
bile duct at right angles, while in the remainder 
an acute angle was formed at their junction. 
Interestingly, we were able to follow the dio- 
drast by fluoroscopic visualization as it flowed 
down the common bile duct into the ampulla of 
Vater, from whence it slowly ascended the 
patent duct of Wirsung. While the contrast 
fluid and bile were flowing into the pancreatic 
ducts, some of it was escaping through the re- 
laxed sphincter of Oddi into the duodenum. 

In the second group of fifty-seven patients 
the choledochus and the duct of Wirsung united 
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at the common papillary orifice to empty their 
contents into the duodenum. (Fig. 3.) It is ap- 
parent that in these cases there was no common 
mixing chamber for the bile and pancreatic 
secretions. Under fluoroscopic vision the con- 
trast fluid was injected into the common bile 
duct; it flowed into the duodenum through this 
common papilla and at the same time a portion 
of the contrast fluids was seen to reflux into the 
patent duct of Wirsung. The sphincter of Oddi 
was relaxed for the diodrast was seen to enter 
the duodenum, so we were not injecting against 
the resistance of a tonic sphincter. There was no 
stasis of contrast fluid in either ductal system, 
as x-ray films taken three minutes later failed 
to show any retention. (Fig. 4.) This indicates 
that there was no pathologic obstruction of the 
sphincteric outlet to account for the filling of 
the duct of Wirsung. The reflux occurred in 
over 70. per cent of the patients having normal 
ductal systems. 

The third variety, found in thirteen patients, 
was characterized by having their bile and 
pancreatic ducts empty into the duodenum 
through separate stomas. (Fig. 5.) There were 
no communicating channels between the two 
systems. When the contrast medium was in- 
jected into the gallbladder or common bile duct, 
it readily escaped into the duodenum through 
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Fic. 5. Operative cholangiogram; the diodrast, which was injected into the 
choledochus, flowed directly into the duodenum, puddled and then regurgi- 
tated along the patent duct of Wirsung. These two systems have separate 
openings into the duodenum. Note the small calculus in the stump of the 


cystic duct. 


Fic. 6. The operative cholangiogram clearly outlines the two ductal systems 
and their separate duodenal stomas. The diodrast, being injected into the 
common bile duct, had to enter the duodenum before it could regurgitate into 


the duct of Wirsung. 


its own separate orifice, puddled in the intesti- 
nal lumen and then slowly regurgitated along 
the duct of Wirsung. (Fig. 6.) It seems reason- 
able to believe that when the common duct 
evacuates its content the sphincter of Oddi be- 
comes relaxed, and this permits the stomal ori- 
fice of the duct of Wirsung to open; otherwise 
the reflux phenomenon could not occur. 

Reinhoff and Pickrell> maintain that the 
“‘open channel” therapy is tenable only in those 
patients having a common ampullary chamber. 
We have demonstrated, however, the presence 
of this reflux phenomenon in fifty-seven pa- 
tients in whom the bile and pancreatic ducts 
discharged their contents into the duodenum 
through a common orifice, and in thirteen sub- 
jects in whom these two ductal systems had 
separate or individual evacuating openings. 
Apparently it is possible for bile to flow into the 
pancreatic ducts regardless of the anatomic con- 
firmation of their terminal orifices. This reflux 
phenomenon occurs much more frequently than 
is realized. 


Much has been written about the manner 
in which intraductal calculi produce alterations 
in the hydrodynamics of the pancreatic and 
biliary systems.' Do stones cause complete ob- 
struction of the ductal systems, thus effecting 
a stagnation of secretions? Careful manom- 
enteric and radiographic visualizations were 
made in twenty-five cases in which the common 
duct contained calculi and the pancreatic ducts 
were visualized by the refluxing contrast solu- 
tions. By visualization studies the stones were 
found to be in the terminal portion of the 
choledochus in eight instances, in the common 
duct before it joined the duct of Wirsung in 
eight other cases and in nine patients the ducts 
were filled with many stones and biliary sedi- 
ment. In some instances it was theoretically 
possible for the stones to obstruct both the flow 
of bile and the pancreatic enzymes and in others 
only slightly impede the flow of bile. Cholangio- 
graphic visualizations indicated that not a sin- 
gle patient had complete obstruction of the 
ductal systems in spite of the fact as many as 
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Fic. 7. A, postoperative cholangiogram made by injecting diodrast into the 
common duct under 125 mm. of pressure. The swollen edematous pancreas has 
produced a compressive occlusion of the papilla of Vater, as is evidenced by the 
dilatation of the choledochus. In spite of this obstruction the duct of Wirsung 
is still patent as the diodrast refluxed along its lumen and a small portion 
escaped into the duodenum. B, no retention of contrast fluid in the pancreatic 
ducts as seen on film taken three minutes later. 


thirty-six stones were removed from the larger 
bile ducts. Four patients were deeply jaundiced 
but the bile and contrast fluid were able to flow 
around the intraductal stones and escape into 
the duodenum, and also regurgitate into the 
pancreatic ducts. (Fig. 7.) 

We found that intraductal stones do not 
always increase the intraductal pressures, hence 
the factor of obstruction seemed to play a minor 
role. Manometric determinations were taken 
before any of the offending calculi were re- 
moved. This was accomplished by inserting a 
large needle into the common bile duct and re- 
cording the intraductal tension. Surprisingly, 
the pressure gradients varied from 100 to 150 
mm. of water pressure, which represents a nor- 
mal tension of the biliary system. 

These same patients were studied on the 
eighth postoperative day by utilizing indwelling 
T tubes for manometeric determinations. The 
postoperative intraductal pressures were identi- 
cal with those made before the removal of the 
stones. We are compelled to believe, therefore, 
that the average choledochal stone does not in- 
crease the pressures within the biliary system, 
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nor does its removal produce any changes in 
these values. 

It has been suggested that intraductal stones, 
by causing a reflux spasm of the sphincter of 
Oddi, can close the ampullary orifice thereby 
producing a stasis of biliary and pancreatic 


TABLE I 
RELATION OF PANCREATIC AND BILE DUCTS 


Pan- 
creatic 
Com- 
pression 


No Ob- 
struc- 
tion 


Gall- 


stones 


Duct 


Types of Openings Stones 


Common ampulla.... 20 
Common papilla 47 
Separate openings... . 13 


Totals 80 


enzymes.! Our observations do not support this 
contention. In these twenty-five cases of cho- 
ledocholithiasis seventy-five fluoroscopic and 
manometeric studies were made to determine 
the absence or presence of sphincteric spasm. 
In every instance the intraductal pressures 
were below 150 mm. of water pressure, and the 
contrast fluid was seen to flow around the 
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tia 7 8 20 
i 13 17 38 

5 4 9 
25 29 «67 
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stones, pass through the patent ampullary ori- 
fice and escape into the duodenum. (Table 1.) 
This leads us to believe that the regurgitation 
of bile into pancreatic ducts occurs not because 
of ductal obstruction but rather because the 
pancreatic ducts are patent. This is further 
substantiated by the fact that in sixty-seven 
patients, in which no intraductal pathologic 
condition could be demonstrated, the bile was 
able ‘to reflux into the duct of Wirsung. 


RELATIONSHIP OF PANCREATIC REFLUX TO 
PANCREATITIS 


Dragstedt states that “approximately 60 per 
cent of the cases of acute pancreatitis occurring 
in man have developed as a direct result of the 
passage of bile into the pancreatic ducts.” If 
this concept is correct, we should have encoun- 
tered a high percentage of pancreatitis in the 
100 patients in whom we were able to demon- 
strate the reflux phenomenon. We were able to 
establish a positive diagnosis of biliary tract 
disease in every instance, there being seventy- 
five patients having cholelithiasis, 25 with cho- 
ledocholithiasis, and 3 having strictures of the 
common bile duct. Routine biopsies were taken 
from the uncinate process of the pancreas, and 
in only three instances was the pathologist able 
to find sufficient morphologic changes to war- 
rant the diagnosis of acute or subacute pan- 
creatitis. To our knowledge this is the first time 
it has been shown that the reflux of bile into 
the pancreatic ducts could take place and yet 
the incidence of pancreatitis was very low. 
There were five cases in which the pathologist 
reported, “‘acute inflammatory cholecystitis,” 
and even though the bile was seen to regurgitate 
into the duct of Wirsung in these cases no evi- 
dence of inflammatory changes within the pan- 
creas could be found in the biopsied tissues. 
Apparently some segment of the biliary tract 
can be involved in an inflammatory process and 
its bile can enter the pancreatic ducts without 
producing inflammatory changes within the 
organ. 

This paper is not concerned with the patho- 
genicity of acute pancreatitis. We have merely 
presented some interesting observations made 
on 100 living patients in whom the reflux of bile 
into the pancreatic ducts was observed. While 
no definite solution to this intriguing problem 
can be formulated, at least we are compelled to 
re-evaluate some of the older concepts concern- 
ing its pathogenicity of acute pancreatitis. It is 
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possible that continued studies along these 
physiologic lines, rather than animal experi- 
mentation, will provide the answer to this 
tantalizing question. 


SUMMARY 


Two questions have been considered: Under 
what conditions does bile reflux into the pan- 
creatic ducts? Does this phenomenon have any 
pathologic significance? 

This study is concerned with an analysis of 
100 cases of cholelithiasis and choledocho- 
lithiasis in which the pancreatic ducts were 
visualized by operative and _ postoperative 
cholangiography. The choledochus and the duct 
of Wirsung formed a common ampullary chan 
nel in thirty cases; in fifty-seven cases they 
both opened into the duodenum through a 
shallow duodenal papilla, and in thirteen the 
ductal systems had separate duodenal orifices. 
In all three varieties the contrast fluid, which 
was injected into the gallbladders or bile ducts, 
was seen to flow into the duct of Wirsung; 
therefore, we must assume that the reflux phe- 
nomenon occurs in spite of the anatomic ar- 
rangement of the terminal portion of these 
ducts. (Table 1.) This is contrary to the “‘open 
channel” theory which has held sway for so 
many years. 

It is commonly believed that cholecystop- 
athies and the reflux of bile are precursors of 
acute pancreatitis. In this series of 100 patients, 
all of whom had confirmed disease of the biliary 
tract and associated pancreatic reflux, only 
three instances of acute or subacute pancreatitis 
were encountered. 

Apparently the reflux of bile into the pan- 
creatic ducts is a normal physiologic process 
and is seldom productive of inflammatory 
changes within the pancreas. 
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FAMILIAL INCIDENCE IN POLYCYSTIC KIDNEY DISEASE* 
REPORT OF THREE CASES 


Epwin J. ADLERMAN, M.D. 


New York, New York 


OLYCYSTIC disease of the kidneys 
Pris in two principal forms: (1) An early 

type comprising 30 per cent in which the 
affected subjects are either stillborn or die in 
infancy; and (2) an adult group in which 
symptoms appear after the pubertal years with 
slow progression of the disease associated with 
enlarging renal masses and failing kidney 
function. 

The disease begins in the prenatal period 
and infants may be stillborn because of this or 
associated developmental abnormalities. The 
paucity of clinically evident cases in childhood 
and adolescence is explained by assuming 
either that the cysts do not increase in size or 
number at this time or that hypertrophy of the 
remaining normal parenchyma provides a 
temporary compensatory mechanism. Whether 
persons without clinical manifestations who 
transmit the disease to their offspring have 
normal kidneys or subclinical forms of the 
disease has not been established. 

Transmission is apparently bisexual and 
mediated by a dominant gene. This congenital 
anomaly has presented the urologist with 
varied problems. In_ itself productive of 
eventual renal failure, added insult often 
occurs in the form of infection, calculus, neo- 
plasm, tuberculosis, hemorrhage, fatty pelvic 
sequestra, renal rickets, massive calcinosis and 
ureteral anomalies. 


INCIDENCE 


Mayers! noted the incidence of the disease 
in over 1,300,000 clinical admissions as 1 to 
4,000 and 1 to 400 in 87,000 autopsies, with no 
essential difference related to sex. The mor- 
bidity and mortality from the condition is far 
greater than generally recognized. In the adult 
the average age at onset of symptoms was 
thirty-eight and at death fifty. Montgomery” 
and others compiled statistical studies covering 


* From the Department of Urology, Morrisania City Hospital, New York, N. Y. 


the period from 1892 to 1934 in which the 
incidence of infection was 50 per cent, stone 
formation 20 and hypertension 60 per cent. 


PATHOGENESIS 


Numerous theories have been promulgated. 
Huber* and Staemmler‘ believed that im- 
proper proliferation of the metanephrogenic 
anlage occurred, preventing normal union of 
its elements with those of the developing 
ureter and pelvis. In a long period of fetal life 
the development of the kidneys would be 
apparently normal. In polycystic disease the 
focal cystic dilatations of uriniferous tubules 
and collecting ducts occurred after differenti- 
ation of the metanephrogenic anlage, and after 
the union of its elements with collecting ducts 
the isolation as cysts of segments of these 
nephrons followed. Anastomoses among these 
cysts resulted from continued proliferation of 
these elements and from rupture of their walls. 
These changes were thought to be degenerative 
since they resembled the stages in the normal 
degeneration of the mesonephros and of 
normally vestigal elements of the metanephros. 

Teuscher’ thought that an overproduction 
of excretory elements occurred, followed with 
reduction taking place in the normal kidney. 
Persistence of these glomeruli and _ their 
tubules presumed to explain polycystic kidney 
formation. 

Kampmeier® later demonstrated that early 
generations of uriniferous tubules and their 
glomeruli normally become detached from 
collecting ducts and join collecting ducts of 
higher orders. An early overproduction of 
uriniferous elements was then followed with a 
degeneration and reduction in the numbers of 
these elements. Some of these renal tubules 
remain temporarily as cysts and it was sug- 
gested that the persistence of large numbers 
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of these cysts might cause polycystic disease. 
Felix’ likewise considered a similar etiology. 

Lambert,’ however, noted that polycystic 
disease of the newborn differs from that of the 
adult. In the infant no cysts connect with 
collecting tubules to form a functioning unit. 
In the adult similar cysts containing glomeruli 
with patent vessels did not connect with a 
patent convoluted tubule. Other cysts were 
noted as outpouchings along the course of a 
working nephron. Lambert believed the cause 
to be unexplained. Some adult and newborn 
cysts are closed systems, but in the adult cysts 
occur along the tubular course and in the renal 
pelvis. Functional activity of the cystic 
nephrons was demonstrated. 


SURGICAL CONSIDERATIONS 


Conservative surgery for polycystic kidney 
disease was given greatest impetus by Rovsing® 
in 1910. The attitude of Goldstein’s"” procedure 
in 1936 and the work of W. W. Young!! in 
using 5 per cent sodium morrhuate for scleros- 
ing the cysts suggested a procedure combining 
the advantage of both these operations. Rou- 
tine surgical intervention is not advocated by 
Mayer! unless large cysts are suspected and 


such indications exist as persistent pain, 
infection, hematuria and impending renal 
failure. 


Dodson"? advocates surgical intervention be- 
fore obstruction, stone formation, infection, 
severe hemorrhage or incapacitating pain occur 
and presents two cases wherein he acted ac- 
cording to the theory that it seems logical to 
operate as soon as the disease is recognized. 
A portion of the wall of the superficial cysts 
was excised and as many as possible of the 
more deeply situated ones were aspirated. 

Stevens'* presented two patients, difficult 
metabolic problems, with acidosis, calcium, 
chloride and protein deficiencies, high non- 
protein nitrogen and blood urea nitrogen, low 
hemoglobin and red cell count. One patient, 
following a nephrectomy for acute infection, 
lived for twenty-one years. After removal of 
the kidney phenolsulfonphthalein excretion re- 
mained low and for the last ten years of life, 
blood urea nitrogen was 30 mg. per cent or 
more. Her remaining kidney was explored three 
times to drain perirenal abscesses and infected 
cysts. Each operation relieved an acute con- 
dition. In the second case the patient also had 
a polycystic liver. 


Adlerman—Polycystic Kidney Disease 


These patients apparently have great ability 
to carry on for years with great physical 
activity despite low renal function and high 
figures for non-protein nitrogenous constituents 
of the blood. ; 

Schwartz'! has reported a case of a patient 
who survived eleven years following left 
nephrectomy, drainage of a right perinephric 
abscess and three operations for osteomyelitis 
of a metacarpal bone and both tibias. 

Branham" presented a case of a young 
woman with a solitary polycystic kidney who 
for over eight years maintained a relatively 
normal life despite showing, almost constantly, 
serious symptoms of cardiovascular-renal de- 
compensation. In addition, she became preg- 
nant, was delivered of a normal child and 
personally cared for the child for over four 
years. Carlson'® and Lynch and Thompson" 
record further observations on these solitary 
renal cases, the former in an adult, the latter in 
an infant. 

Harrison and Botsford'* recommend surgical 
intervention because of massive hemorrhage 
and infection; Mathe" relieved a patient with 
intercurrent hydronephrosis of one polycystic 
kidney, secondary to renal torsion, by decap- 
ping, puncture, cyst cauterization, nephro- 
pexy and sympathectomy. Cahill and Fish,” 
Rolnick,2!. Low and Coakley,?? Bobbitt,?* 
Milliken?‘ and Berardi” further discuss surgical 
considerations. 


IMPROVEMENT IN PROGNOSIS 


Prior to surgical intervention adequate in- 
vestigation of chemical balance must be carried 
out. Aside from changes incident to acidosis 
and electrolyte imbalance the interesting prob- 
lem of renal rickets in children often arises. 

Bobbitt?* noted a long survival (five to 
twenty-five years) after diagnosis in 55 to 65 
per cent of affected individuals. Of these, 15 per 
cent lived two to four years and 30 per cent died 
within two years of onset of symptoms. The 
average age at death was fifty years. Signs, 
symptoms, preoperative preparation and opera- 
tive technic have been detailed by previous 
authors. 

Prognosis is good as long as renal function re- 
mains good; infection may be an important fac- 
tor in hastening or initiating the terminal 
stage. How much renal tissue is necessary 
for life and comfort varies markedly in these 
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FAMILIAL STUDIES AND CASE ANALYSES 


Dourmashkin® reviewing twenty-six cases 
seen during the period from 1920 to 1950 noted 
a marked familial incidence in three, with a 
much improved prognosis in those surgically 
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gravity of 1.020, slight trace of albumen, and 
3 to 5 white cells per microscopic high power 
field. Total phenolsulfonphthalein excretion 
was 75 per cent in two hours. 

Cystoscopy demonstrated a normal bladder 
and ureteral orifices, each of the latter easily 
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Fic. 1. Genealogic chart of the K family. 


treated during 1940 to 1950 with adjuvant sul- 
fonamide and antibiotic therapy. 

The following three cases illustrate the fa- 
milial incidence of polycystic disease. 

Case 1. The K family (Fig. 1): Y. K., No. 
10946-48, a forty-two year old white woman, 
was admitted to the hospital on October 22, 
1948, because of a mass in the left upper 
quadrant discovered during routine physical 
examination. 

The initial physical review revealed a heart 
slightly enlarged to the left, with a systolic 
apical murmur. The pulse rate was 80, with 
regular cardiac sinus rhythm, and blood pres- 
sure was 158 systolic over 106 diastolic. Ab- 
dominal examination disclosed a moderately 
firm, movable, tender mass in the left upper 
quadrant extending to the iliac crest. The lower 
pole of the right kidney was palpable 1 inch 
below the costal margin. 

At that time red blood cell count was 3.95 
million per cu. mm., hemoglobin 14.1 gm. per 
cent and leukocytes 6, 800 per cu. mm., with 
a differential count of 62 polymorphs, 2 transi- 
tional forms, 30 lymphocytes, 2 eosinophiles 
and 4 monocytes. Urinalysis revealed a specific 
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admitting a No. 6 French ureteral catheter. 
A rapid intermittent drip was noted on the 
right, with a slow drip on the left. Urine cul- 
tures and microscopic examinations were nega- 
tive. Indigo carmine (5 cc. of 0.8 per cent solu- 
tion intravenously) appeared in eight minutes 
on the right and forty minutes on the left. 
Retrograde pyelograms showed the characteris- 
tic appearance of polycystic disease. Both kid- 
neys were markedly enlarged, with dilatation 
and distortion of the right renal pelvis and 
calyces, non-visualization of the left inferior 
major calyx and a massive bulbous contour of 
the left lower renal pole. 

Subsequent urine specimens contained 10 to 
15 white cells per microscopic high power field, 
with occasional red cells. The blood urea nitro- 
gen was 26 mg. per cent, blood sugar 104 mg. 
per cent, and the Mazzini blood serologic test 
was negative. 

In view of the pyelographic appearance and 
poor left renal function further investigations 
were made. Excretion urography on November 
13, 1948, demonstrated diminished function on 
the left; repeated differential phenolsulfon- 
phthalein excretion tests showed the dye ap- 
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pearing on the right in six minutes and on the 
left in fourteen and a half minutes, with poor 
concentration in the latter. Urine cultures re- 
mained negative. 

With a view toward restoration of renal func- 
tion a left renal exploration was carried out on 
November 26, 1948. The diagnosis was con- 
firmed and a Rovsing operation performed. 
Fluid cultures from the cysts revealed non- 
hemolytic staphylococcus and a postoperative 
course of penicillin was administered. The as- 
pirated cyst fluid also contained 742 mg. per 
cent of sodium chloride and 33 mg. per cent of 
urea nitrogen which would corroborate Lam- 
bert’s® observations. 

Recovery was rapid and intravenous urog- 
raphy on December 13, 1948, showed good left- 
sided function. Endoscopic investigation on 
December 16, 1948, denoted improved left 
renal indigo carmine and phthalein excretion. 
Pyelography demonstrated a corresponding de- 
crease in distortion and compression of the left 
renal calyces. The patient has been followed 
up to date and at present a Rovsing operation 
is contemplated on a right polycystic kidney 
which was found in the course of examination. 
Blood chemistry-electrolyte determinations 
have remained within normal limits. 

In view of the familial incidence of this dis- 
ease urologic investigation was suggested to all 
the available family members. The patient had 
volunteered the fact that her younger sister had 
undergone operative intervention for kidney 
disease and that their mother had a renal dis- 
order. Urologic reports on the patient’s sister, 
R. R., three children of R. R., and family his- 
tory follow. Due to illness urologic examination 
on the mother, aged 65, was postponed. 

R. R., No. 552-49, a thirty-nine year old 
white woman, sister of the foregoing patient, 
presented a history of an operative procedure 
at another hospital in 1948. Transperitoneal 
removal of an infected cystic portion of the 
right kidney with puncture of remaining cysts 
was performed. Postoperatively she had noted 
frequency, burning on urination, low back pain 
and a sensation of heaviness in the left upper 
abdomen. 

Physical findings were as follows: blood pres- 
sure 130/80, and a palpable mass lateral to the 
lower border of a well healed right paramedian 
scar. A hard tender mass was palpable in the 
left upper quadrant, extending from the costal 


border to the level of the umbilicus and medially 
to the midline. 

Urine contained traces of albumen with leu- 
kocytes and red blood cells. Excretion urog- 
raphy revealed faint visualization on the right 
side and a markedly enlarged left kidney with 
the typical pyelocalyceal configuration of 
polycystic disease. Retrograde pyelography 
confirmed this diagnosis; phenolsulfonphthalein 
function tests demonstrated appearance of the 
dye on the right in fifteen minutes in poor con- 
centration and on the left in eight minutes in 
good concentration. The patient desired no sur- 
gery but consented to further study of her 
three children. 

Intravenous urography on (1) M. R., a six 
year old boy, demonstrated pyelographic 
changes suspicious of the disease. The calyceal 
configuration on the right side appeared dis- 
torted. Physical examination was normal. (2) 
Z. R., a sixteen year old girl, demonstrated 
neither physical nor urographic evidence of 
polycystic disease. (3) J. R., a twenty-three 
year old man, did not present physical signs or 
symptoms of the disease, but excretion urog- 
raphy demonstrated changes indicative of 
calyceal compression in both kidneys. Blood 
pressure was 130/70. Periodic examinations to 
determine whether this change is progressive 
are contemplated. A third sister, S. A., of the 
foregoing patients Y. R. and R. R., who is 
residing in Los Angeles, is to undergo intra- 
venous urography at the time of this writing. 

Case u. The R family (Fig. 2): Mrs. R. F., 
aged twenty-nine, came under observation for 
ureteral colic, caused by a small calculus in the 
lower third of the left ureter which passed 
spontaneously. Retrograde pyelography at that 
time showed a pressure effect upon the upper 
calyx of the right kidney, suggestive of neo- 
plasm. Later observations indicated that the 
lesion was progressing and exploration was per- 
formed. A large polycystic kidney was found, 
with an orange-sized cyst at the upper pole, 
and a Rovsing operation was done. Postoper- 
ative radiography demonstrated improvement 
of the right pyelogram and progressive ob- 
literation of the lower calyx of the left kidney. 

Pyelographic investigation of the patient’s 
mother, aged fifty-four, revealed the typical 
appearance of polycystic disease. It was also 
noted that the patient’s grandmother was alive 
at seventy-two, but her grandfather had died 
of kidney trouble at an early age. The patient’s 
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uncle, her mother’s brother, also had the 
disease. 

In the patient’s own generation,* a brother, 
M. R., age twenty-one, was found to have 
duplication of the right renal pelvis and ureter 
with suspicious lobulation of the left renal 
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admitted in 1936, at the age of fifteen, with 
hematuria and right flank pain. At that time 
cystoscopic examination revealed a_ grossly 
bloody efflux from the left side, with clear 
urine on the right. Retrograde pyelograms 
demonstrated slight dilatation of the right 
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Fic. 2. Genealogic chart of the R family. 


a JD. 
54% 


D. FAMILY 


2D. 


PotycysTic 
= DISEASE 


— Svuspiciovs 
CHANGE 


— Normat 
= Kipneys 


$.D. 


Fic. 3. Genealogic chart of the D family. 


outline, while another sister, L. R., aged 
twenty-four, had a normal urogram. 

Case 1. The D family (Fig. 3): D. D., No. 
950-49, 8 woman aged twenty-nine, was first 


* Clinical data on Family R. was obtained through 
the courtesy of Dr. Harry Bergman. 
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kidney pelvis with comparatively normal 
calyces. The left kidney showed irregularity in 
the filling of the pelvis and calyces, particularly 
the lower ones, with a circumscribed opacity 
at the lower pole. 

Exploration denoted a typical left polycystic 
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kidney and a Rovsing operation was per- 
formed. After a course requiring intensive sup- 
portive therapy and transfusions the patient 
was discharged, voiding clear urine. 

The patient was readmitted twelve years 
later, in April, 1948, with emesis, fever and 
pain on the unoperated side. Study revealed 
right polycystic disease with pyelonephritis 
and perinephritis. A right Rovsing operation 
was performed. Homolateral pleural effusion 
occurred postoperatively, gradually subsiding, 
but sepsis continued during the following two 
months. At that time, June 23, 1948, explo- 
ration demonstrated a right perinephric abscess 
which was drained. The postoperative course 
remained septic and 46 gm. of streptomycin 
were administered with ultimate improvement. 

Re-examination six months later, January, 
1949, when episodes of left renal hematuria 
occurred, revealed fair renal function with a 
beginning hypertension and blood urea nitrogen 
elevations ranging from 48 to 61 mg. per cent. 
The siematuria ceased on a regimen of rutin 
and ascorbic acid. 

Investigation of the patient’s father, aged 
fifty-seven, revealed normal kidneys; her 
mother, fifty-seven, also had normal urograms. 
Of the patient’s two sisters, one, twenty-five, 
had normal excretory urograms and the other, 
twenty-seven, grava Il, para 11, showed changes 
incident to old pyelonephritis in one kidney. 

The subsequent course of D. D. was down- 
hill. A left Rovsing for intractable hematuria in 
1950 controlled the bleeding for one month. 
Recurrence of severe bleeding necessitated left 
nephrectomy in December, 1950, following 
which renal failure and exodus occurred. 


CONCLUSIONS 


It is my intent to emphasize that establish- 
ment of the diagnosis of polycystic disease in a 
patient should initiate a comprehensive investi- 
gation, in the nature of a case finding study, 
including therein as many of the afflicted indi- 
vidual’s close relatives as it is possible to reach. 
In two of three families studied the presence 
of the disease has been disclosed in closely 
related members. The likelihood of discovering 
anomalies other than polycystic disease in 
numbers greater than in the population as a 
whole is also indicated. 

The most that can be expected from purely 
medical treatment of the disease is manage- 
ment of the impaired renal function. Such 
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measures cannot otherwise influence the prog- 
ress of the disease. The Rovsing operation in 
properly selected cases improves renal func- 
tion, often rehabilitates the patient and in- 
creases the life span. 


SUMMARY 


1. The definition, incidence, pathogenesis, 
surgical considerations, metabolic aspects and 
prognosis of polycystic renal disease are 
discussed. 

2. A series of familial studies and case 
analyses is presented. 

3. The importance of comprehensive familial 
investigation is emphasized. 

4. The Rovsing operation, or its modifi- 
cations, applied in selected cases, results in a 
relatively comfortable and increased period of 
normal activity in afflicted individuals. 
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VENTRICULAR fibrillation and standstill can be adequately treated by 
cardiac massage with or without supplemental therapy with injections of 
epinephrine hydrochloride or other cardiac stimulants, and according to J. 
H. Kay, cardiac massage for only one or two minutes plus electrical de- 
fibrillation will defibrillate practically all hearts in ventricular fibrillation. 
Kay successfully performed this in 188 experiments on dogs and in only one 


other instance did he have to supplement this procedure with procaine in- 
jections to obtain successful ventricular defibrillation. In none of these 
experimental animals were any permanent neurologic changes discernible. 


(Richard A. Leonardo, M.D.) 
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INTESTINAL OBSTRUCTION* 


CuHartes HAMILTON LuPTON, M.D. 
Norfolk, Virginia 


the most difficult problems in abdominal 
surgery. Because of the high mortality rate 
in the delayed recognition of these cases it is 
mandatory that those surgeons called upon to 
treat acute conditions of the abdomen thor- 
oughly familiarize themselves with the diag- 
nosis and treatment of intestinal obstruction. 
Wangensteen’s classification of intestinal ob- 
struction, which follows, is considered the most 
satisfactory classification: (1) mechanical ob- 
struction; (2) intestinal obstruction due to 
nervous imbalance (paralytic ileus, dynamic or 
spastic obstruction); and (3) vascular ob- 
structions (mesenteric embolism, mesenteric 
thrombosis). 


[ite most ai obstruction presents one of 


CAUSES OF MECHANICAL INTESTINAL OBSTRUCTION 
(a) Bands and adhesions—Congenital 
Inflammatory 
Neoplastic 
Traumatic 
(b) Developmental errors other than congenital stenosis 
which cause intestinal obstruction 
(c) Hernia—External 
Internal 
(d) Intussusception 
(e) Narrowing of lumen of bowel due to: 
1. Strictures: Congenital—Atresia 
Imperforate anus 


Stenosis 
Acquired —Inflammatory 
Neoplastic 
Traumatic 
2. Obturation due to: Gallstones 


Foreign bodies 
Fecal impaction 
Hirschsprung’s disease 
(?) 
3. Compression from without 


(f) Volvulus 


The most common varieties of bands and 
adhesions are the inflammatory and traumatic. 


Bands and adhesions are usually reported as 
causing the greatest number of cases of me- 
chanical intestinal obstruction. Developmental 
errors other than congenital stenosis which give 
rise to intestinal obstruction are an infrequent 
cause, occurring in about 2 per cent of the cases 
of mechanical obstructions. Intestinal obstruc- 
tion due to strangulation of external hernias is a 
very common type. Internal hernias are a rare 
cause of the condition. Intussusception occurs 
most frequently in the early years of life; 
usually about 75 per cent of the cases occur 
during the first two years. The ileocolic type is 
the most frequent. Occasionally carcinoma of 
the sigmoid will become invaginated into the 
rectum causing obstruction. 

Narrowing of the lumen of the bowel may be 
due to strictures, obturation and compression 
from without. Neoplasms are the most frequent 
and most serious causes of obstruction of the 
large bowel. Neoplasms and strictures account 
for 10 per cent or more of the cases of mechani- 
cal intestinal obstruction. Some authors list 
Hirschsprung’s disease as a cause of obturation, 
but according to the newer concept of Hirsch- 
sprung’s disease it is due to spastic constriction 
of the rectosigmoid or rectum, with enormous 
dilation of the colon above the spastic area. 
Auerbach’s plexuses are absent in the spastic 
area. Nervous imbalance is an important etio- 
logic factor in Hirschsprung’s disease and for 
that reason it probably should be listed under 
nervous imbalance. Compression from without 
is most likely to occur where the bowel is fixed 
and results from the pressure of tumors and 
masses. It is an infrequent cause of mechanical 
obstruction. 

Volvulus occurs most frequently in the sig- 
moid. Obstruction usually does not occur until 


* Read before the Northeastern Section of the Southeastern Surgical Congress, September 15, 1951, Baltimore, 
Md., the Norfolk County Medical Society, December 5, 1951, and the International College of Surgeons (North- 
eastern Regional Meeting) March 14, 1952, Pittsburgh, Pa. 
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there has been torsion of the bowel to at least 
180 degrees or more. Occurrence of the obstruc- 
tion will depend to a great extent upon the 
length of the mesentery. The longer the mesen- 
tery the more likely the bowel to become 
obstructed by twisting. Volvulus may occur in 
the small intestine; when it does it is often due 
to bands and adhesions resulting in the twisting 
of the bowel. 

It has been my experience that the greatest 
number of cases of mechanical intestinal ob- 
structions ts due to bands and adhesions, but 
some authors state strangulated external 
hernias cause the greatest number of cases. 
Most cases of intestinal obstructions are due to 
mechanical obstructions and nearly two-thirds 
of these are due to bands and adhesions, and 
strangulated external hernias. Although most 
bands and adhesions occur where there has 
been previous abdominal surgery, we must not 
lose sight of the fact that mechanical obstruc- 
tions due to bands and adhesions frequently 
occur where there has been no previous surgery. 
Most of those cases result from infection. The 
next most frequent cause of mechanical intes- 
tinal obstructions is neoplasms and strictures. 
Intussusception, volvulus, internal hernias, 
Meckel’s diverticulum, congenital anomalies 
(except stenosis), gallstones and foreign bodies 
account for about 15 to 20 per cent of the cases 
of mechanical obstructions. 

Intestinal Obstruction Due to Nervous Im- 
balance. Paralytic ileus is an extremely com- 
mon cause of intestinal obstruction. It occurs 
often in patients having peritonitis but various 
grades of it from partial to complete ileus 
frequently occur following intra-abdominal 
operations and many other conditions. Para- 
lytic ileus is likely to follow operations in which 
there has been much handling of the intestines. 
On the other hand, it may follow abdominal 
surgery in which there has been very little 
intestinal handling. Paralytic ileus frequently 
results from injuries to the abdomen and 
spinal column, from hemorrhage into the 
peritoneal cavity and from diseases of the 
spinal cord, and may result reflexly from many 
conditions. Spastic or dynamic obstruction is 
an extremely rare type of intestinal obstruction 
and the reported cases have been due to a 
variety of causes. Lead poisoning, neuras- 
thenia and foreign bodies have been reported 
as giving rise to spastic obstruction. Most 
cases occur in the colon. In spastic obstruction 


June, 1952 


Lupton—Intestinal Obstruction 795 


the wall of the bowel may be thickened if the 
condition has existed for some time. 

Vascular Obstructions. These may be due 
to arterial embolism or thrombosis of the 
mesenteric vessels. The superior mesenteric 
vessels are most frequently involved. Vege- 
tations on the valves of the left side of the 
heart are thought to be the most frequent 
causes of embolism of the mesenteric arteries. 
Thrombosis of the mesenteric veins may result 
from infected abdominal organs. Embolism is 
more frequent than thrombosis of the arteries. 
A majority of reports list arterial occlusion as 
a more frequent cause of vascular obstruction 
than venous thrombosis. Vascular obstructions 
are reported more frequently in the male. They 
are of rare occurrence but more cases are being 
recognized than formerly because the condition 
is better understood and therefore more 
readily diagnosed. 


SYMPTOMS 


The symptoms of mechanical intestinal ob- 
struction will vary with the location of the 
obstruction (whether the large or small bowel 
is involved), and with the type and degree of 
the obstruction, that is, whether it is complete 
or incomplete and if complete whether simple 
or strangulating. It must be emphasized in 
early mechanical obstruction the patient does 
not as a rule appear particularly ill. For this 
reason the seriousness of the condition may be 
overlooked unless the examining physician 
takes a very careful history and auscultates 
the abdomen during the cramps. Auscultation 
of the abdomen of all patients baving abdominal 
cramps is of extreme importance and should 
never be omitted. Pain, nausea, vomiting, 
tenderness and distention are the chief symp- 
toms. Constipation may be a_ prominent 
symptoms, but in intussusception and at times 
in mesenteric thrombosis the patient may have 
a number of stools containing blood and 
mucus. 

Pain is the earliest symptom of mechanical 
obstruction. The pain is crampy, intermittent 
and of short duration, usually lasting from 
about thirty seconds to two or three minutes. 
Usually the cramps soon recur and may become 
severe. Ordinarily no discomfort is experienced 
between the cramp-like pains in early simple 
obstruction. However, later there may be 
continuous discomfort between the cramp-like 
pains; but when this occurs, there may be 
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beginning interference with the circulation of 
the bowel. In strangulating obstructions there 
are usually continuous pains in addition to the 
colicky pains. Often in strangulating obstruc- 
tions, especially if there is any particular 
amount of the bowel involved, there will be 
transudation of fluid and blood into the peri- 
toneal cavity which would give rise to a con- 
tinuous type of pain. Therefore, whenever there 
is discomfort between the colicky pains we 
should think of the strangulating type of 
obstruction. The cramps in late obstructions 
are not as marked as in the early phases and do 
not recur as often. The occurrence of rhythmic, 
cramp-like, colicky pains of short duration with 
accentuation of noises (borborygmi) at the height 
of the pain establishes the cramps as intestinal 
colic. After the diagnosis of intestinal colic has 
been determined by the intimate relationship 
between the occurrence of the noises and pains, 
one should rule out other conditions such as 
enterocolitis, food indiscretion and _ allergy, 
which may be accompanied with intestinal 
colic, before a diagnosis of mechanical intestinal 
obstruction is made. A good policy, and one 
which we have followed for several years, is to 
consider all cases of intestinal colic as due to 
mechanical intestinal obstruction until the 
diagnosis is either confirmed or ruled out. 
Vomiting is an early and prominent symptom 
in mechanical obstruction of the small bowel; 
it is often profuse and the higher the obstruc- 
tion the more prominent the vomiting. In 
obstruction low in the ileum vomiting may be 
somewhat delayed and it will not be as profuse 
as in the higher obstructions. When fecal 
vomiting occurs, the obstruction is usually in 
the small bowel and, of course, the condition 
of the patient is critical. Vomiting is not a 
prominent symptom of obstruction of the large 
bowel; in fact it ordinarily occurs late and there 
may be enormous distention without the occur- 
rence of vomiting. When much vomiting does 
occur in large bowel obstruction, it is often 
reflex or may be due to peritonitis. The ileo- 
cecal valve and sphincter when adequate (in 
more than a majority of cases) do not permit 
regurgitation of any particular consequence of 
the contents of the colon into the ileum, thereby 
forming practically a closed loop. Therefore, 
vomiting would occur late and would not be 
as marked as it is in small bowel obstruction. 
Due to the fact that vomiting occurs so 
early and often in mechanical obstruction of 


the small bowel it is understandable why dis- 
tention usually occurs late. However, in 
mechanical obstruction of the lower ileum it 
is possible for distention to occur fairly early. 
On the other hand, because the ileocecal valve 
and sphincter often do not permit regurgitation 
of consequence into the ileum, the colon 
rapidly becomes distended in large bowel 
obstruction. 

There is little or no tenderness or rigidity 
in early simple obstruction except during the 
cramps. Continuous tenderness may occur in 
late simple obstructions. In strangulating 
obstructions there is tenderness between the 
cramps with accentuation of the tenderness 
during the cramps, and the pains are usually 
more severe than in simple obstructions. 
Whether persistent tenderness is or is not 
present may be a helpful point in the differ- 
ential diagnosis between simple and strangu- 
lating obstructions. 

Early in mechanical obstruction there may 
be no increase of temperature or in the pulse 
rate but in late cases there may be fever and 
the pulse rate is increased, with symptoms of 
dehydration, intoxication and probably symp- 
toms of peritonitis. In strangulating obstruc- 
tions the seriousness of the condition usually 
becomes apparent much earlier than in simple 
obstructions. Whenever a mass develops, the 
obstruction probably should be considered of 
the strangulating type. Shock may occur in 
late strangulating obstructions, particularly 
when a long loop of bowel is involved, but it 
also depends upon the blood loss and extent 
of the intoxication. 

Although it is true that constipation may 
be a prominent symptom of mechanical in- 
testinal obstruction, it should be emphasized 
that the bowel below the obstruction is acting 
essentially normal; and for that reason the 
patient may have one or more stools with 
complete obstruction. It is possible for the 
patient to have diarrhea with partial mechan- 
ical intestinal obstruction and show fluid levels 
on x-ray examination. 

Distention is likely to occur in the chronic 
types of obstruction, and visible peristalsis is 
often present. The bowel has usually become 
thickened when visible peristalsis occurs. This 
condition ordinarily does not occur in acute 
obstructions unless the abdominal wall is 
unusually thin. 

Distention is a prominent finding in paralytic 
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ileus and may become marked if measures of 
decompression are not promptly employed. 
The pains are continuous; and when cramps 
do occur, they are not severe. Vomiting often 
occurs early but it is not as marked as in 
mechanical obstruction of the small bowel. In 
pronounced paralytic ileus the abdomen is 
silent on auscultation but in cases of lesser 
degree an occasional sound may be heard. 
There is some generalized tenderness in 
paralytic ileus but it is not marked unless 
peritonitis is present. 

The symptoms of spastic obstruction closely 
resemble those of mechanical obstruction, par- 
ticularly those of mechanical obstruction of 
the colon. Intestinal colic with distention is 
frequently present. Vomiting is not a promi- 
nent symptom, and when it does occur, it is 
usually late. 

Although some cases of vascular obstructions 
have been reported as running a rather mild 
course for several days, most of the patients 
when first seen by the surgeon present a picture 
of an acute surgical condition of the abdomen. 
There is a history of abdominal pains and 
cramps with vomiting. The vomitus may con- 
tain blood. The abdomen is usually distended 
and there is often considerable tenderness and 
rigidity. Slight diarrhea is often present and 
blood may have been passed in the stools. The 
patients frequently present symptoms of 
peritonitis. If the patient presents a history of 
a probable source for an embolus or has a 
condition which may cause mesenteric venous 
thrombosis, the diagnosis of vascular obstruc- 
tion certainly should be considered. This 
diagnosis has been made preoperatively in 
only a small percentage of the cases reported; 
but when a patient presents the symptoms and 
findings as heretofore described, we should 
consider the possibility of vascular obstruc- 
tion. It is our experience that the patient with 
vascular obstruction presents a more serious 
condition in a shorter period of time than one 
with obstruction from a neoplasm. 


DIAGNOSIS 


X-ray examination is the most valuable of 
all aids in the diagnosis of intestinal obstruc- 
tion and therefore should never be omitted in 
suspected cases. Gas ordinarily is not observed 
on the roentgen film of the small bowel after 
the third year of life, and for gas to be visual- 
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Fic. 1. Case 1. Incomplete obstruction of small bowel 
with fluid levels due to adhesion. Patient had diarrhea. 


ized in the small intestine on the x-ray film it is 
necessary for stasis to exist. Usually the stasis 
must exist four hours or longer before the gas 
can be demonstrated. To establish the diagnosis 
of mechanical intestinal obstruction it is not 
only necessary to demonstrate gas in the small 
bowel but also the bowel must be distended. 
There are a number of conditions by reflex 
action which may cause gas to occur in the 
small bowel, one of which would be kidney 
colic; as a rule, however, the bowel shows very 
little distention in those cases. In acute obstruc- 
tions of the large bowel the distention is con- 
fined mainly to the colon and the distended 
bowel is usually at the lateral borders of the 
abdomen. It may also have the appearance of 
an inverted U. In small bowel obstructions 
the distended bowel is in a more central loca- 
tion and the loops are more or less transverse 
and may have a stepladder arrangement. 
Several years ago it was thought fluid levels 
established a diagnosis of complete mechanical 
obstruction of the small bowel, but with greater 
experience we have learned that fluid levels 
may be present and the patient only partially 
obstructed. In simple mechanical obstructions 
of the small bowel the valvulae conniventes 
show on the x-ray film. When there is inter- 
ference with the circulation of the small bowel, 
the valvulae conniventes do not show on the 
roentgen film and the loops of bowel are not 
always transverse. In mesenteric thrombosis 
there are no definite diagnostic x-ray findings. 
When there is marked distention of both the 
large and small bowel, a diagnosis of paralytic 
ileus should be made; but at times only seg- 
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Fic. 2. Case 11. Incomplete obstruction of small bowel due to adhesions. 


Fic. 3. Case 111. Complete obstruction of small bowel due to adhesions and partial malrotation of small bowel. 
Fic. 4. Case 1. Complete obstruction of small bowel with fluid levels due to adhesions. 


Fic. 5. Case 1v. Paralytic ileus, postoperatively. 


ments of the bowel may be distended. (Figs. 
I to 5.) 

In most cases the roentgenologist can differ- 
entiate between complete and incomplete ob- 
structions, mechanical and paralytic obstruc- 
tions, and obstructions of the large and small 
bowel. Giving barium orally is an extremely 
dangerous procedure in suspected cases of 
intestinal obstruction. A diagnosis of obstruc- 
tion of the colon often can be made from a flat 


plate of the abdomen. At times there will be 
doubt about the diagnosis from the flat plate, 
in which event a barium enema may be given. 
However, the enema must be given under very 
low pressure as there is definite risk from this 
procedure. The pressure from the barium 
enema is greater than the intracolonic pressure 
in obstructions. Most roentgenologists can 
obtain all the information they desire from a 
film with the patient in the recumbent position; 
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but when it is necessary for the surgeon to 
interpret the films, it is preferable to have 
films taken with the patient either upright 
or on his side in addition to the flat plate. 
The clinical findings and history must always 
be taken into consideration with the x-ray 
diagnosis as the films are occasionally difficult 
to interpret. 

The diagnosis of mechanical intestinal ob- 
struction may at times be difficult, but there 
are certain signs and symptoms which if well 
understood and looked for are of invaluable 
diagnostic aid. The three most important are 
history of recurring abdominal cramps of short 
duration, establishment of a diagnosis of 
intestinal colic and the finding of distended 
bowel on x-ray examination. 

Mechanical obstructions are always accom- 
panied with intestinal colic. It is necessary to 
auscultate the abdomen while the patient is 
having cramps in order to determine if there 
is increased peristaltic activity at the height 
of the pain. In milder cases there may be long 
intervals between the cramps and for that 
reason the auscultation of the abdomen must 
be continued until the cramps recur. When 
the diagnosis of intestinal colic has been deter- 
mined, it should be considered as due to 
mechanical intestinal obstruction until the 
diagnosis has been confirmed or ruled out. If 
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Fic. 6. Case vu. Large bowel obstruction due to carcinoma of rectum. 


Fic. 7. Case vit. Paralytic ileus, postoperatively. 


there is no tenderness or discomfort between 
the cramps, it is reasonable to assume the 
obstruction is of the simple type. If the abdo- 
men remains tender and rigid with discomfort 
between the cramps, the obstruction should 
be considered of the strangulating type. It 
should be remembered that the patient with 
small bowel obstruction vomits early but dis- 
tention occurs late or moderately late. The 
reverse is true in large bowel obstruction in 
that distention occurs early and if there is 
vomiting it is usually late. When a patient is 
distended and has intestinal colic but bas not 
vomited, we should think of obstruction of the 
large bowel. Rectal examination may give the 
surgeon important information, hence should 
never be omitted. Many cancers of the rectum 
can be felt on digital examination. If obstruc- 
tion of the upper rectum and lower sigmoid is a 
possibility, proctoscopic or sigmoidoscopic ex- 
aminations are essential. 

X-ray examination should be performed in 
all cases of suspected intestinal obstruction. In 
some cases pains recur at long intervals and 
the physician may not think the condition is 
of a serious nature. However, in such a case he 
will occasionally be surprised to find that x-ray 
examination shows partial obstruction. 

Paralytic obstructions are accompanied with 
considerable distention and the abdomen is 
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Fic. 8. Case x. Spastic constriction of sigmoid, Hirsch- 
sprung’s disease. 


silent or almost silent. X-ray examination and 
auscultation of the abdomen will establish the 
diagnosis in cases of paralytic ileus. (Figs. 
6 to 8.) 

The principal causes of delay in making a 
diagnosis are as follows: (1) delay of the patient 
in seeking prompt medical aid; (2) lack of 
physical findings except during the cramps in 
the early simple obstruction and the fact the 
patient does not appear particularly ill; (3) the 
fact that the patient may have had one or 
more stools or that results may have been 
obtained from enemas; (4) previously the 
patient may have been given an opiate reliev- 
ing all cramps during the examination thereby 
preventing a diagnosis of intestinal colic; (5) 
failure to auscultate the abdomen; (6) failure 
to take a careful history; (7) delayed x-ray 
examinations. 


ANESTHESIA 


Spinal anesthesia will produce the desired 
relaxation and in the good risk patient is con- 
sidered the anesthetic of choice. Pontocaine 
with glucose is excellent for spinal anesthesia 
as the height of the anesthesia can be con- 
trolled and it gives prolonged action. Some 


anesthesiologists prefer nupercaine with glu- 
cose instead. In poor risk patients gas-ether 
supplemented whenever necessary with local 
anesthesia is perhaps as satisfactory a com- 
bination as can be employed. Enterostomy can 
be performed under local anesthesia. It is most 
important that the stomach be kept empty 
during inhalation anesthesia. 


MORTALITY 


Reports in recent years show there has been 
a steady decline in the mortality rate of intes- 
tinal obstruction. This has been brought about 
by a number of things, for example, earlier 
recognition and institution of treatment, 
prompt replacement of fluids and electrolytes, 
the more general use of suction in both the 
conservative and surgical treatment and by 
the use of sulfonamides and antibiotics. Never- 
theless, there are still many cases seen late 
which account for the majority of deaths. The 
death rate shows a steady increase with each 
hour of delay in instituting proper treatment. 
Metabolic disturbances, distention of the 
bowel, pooling of blood in the capillaries, loss 
of blood, perforation, gangrene and infection 
are the important contributory factors in the 
high mortality rate. Distention and infection 
are more important than intoxication in the 
cause of death. A further decline in the death 
rate can be brought about by the frequent pres- 
entation of this subject, so that general prac- 
titioners as well as surgeons will become better 
informed as to the diagnosis and treatment. 

The mortality rate will always be high in 
late strangulating obstructions, obstructions of 
the large bowel due to malignancy, late para- 
lytic obstructions accompanied with peritonitis, 
congenital atresias and mesenteric thrombosis 
unless the condition is recognized early and 
when only a small segment of the bowel is 
involved. 


TREATMENT 


There are two general methods of treatment, 
first, conservative decompression and, second, 
surgery. There are several measures which are 
used in conjunction with either conservative 
decompression or surgery which are extremely 
helpful and at times may be life saving. Saline, 
glucose, Hartmann’s or Ringer’s solutions, 
intravenous proteins, blood transfusions, sul- 
fonamides and antibiotics may be used. Intra- 
venous proteins should be given cautiously 
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when there is diminished kidney or liver func- 
tion. Saline solution is very beneficial if there 
has been much loss of fluid and it is essential 
in the high obstructions. It should be given in 
the preoperative preparation and postoperative 
care. It is of invaluable aid in restoring kidney 
function. Its value is in improving the patient’s 
general condition as it does not actually 
neutralize the toxins but neutralizes their 
effects. 

Glucose is absolutely essential if there is 
acidosis or diminished urinary output; but 
whenever the patient is seen early, it should be 
given before these symptoms have occurred. 
Therefore, it is important to give both saline 
and glucose early, before the patients have 
become dehydrated and before marked chem- 
ical variations of the blood and urine have 
taken place. If the patient is dehydrated, an 
effort should be made to establish fluid balance 
before performing surgery. Dehydrated pa- 
tients with obstruction withstand surgery 
poorly, particularly resection of the bowel. 
Frequent determinations of non-protein nitro- 
gen, blood chlorides, serum proteins and CO, 
combining power of the blood are necessary 
for the intelligent management of the cases 
when employing suction. 

Blood transfusion may be indicated in all 
types of obstructions but its greatest usefulness 
is in severe cases of strangulating obstructions 
and in mesenteric thrombosis where the blood 
loss may be important, in chronic obstructions, 
as there are often anemia and low serum 
proteins, in paralytic obstructions with peri- 
tonitis, in the more toxic cases and those in 
which patients are in or near shock. 

When employing suction in the average-sized 
adult it will be necessary to give about 3,000 
ce. of fluid daily. The urinary output should 
be at least 1,200 cc. daily. An accurate record 
of the intake and output must be kept. Some 
patients will lose considerably more fluid than 
others; therefore, it is necessary to determine 
the amount of parenteral fluid needed for each 
patient. If adequate fluids are given, a satis- 
factory urinary output will be maintained. A 
frequent mistake is to give intravenous fluids 
too rapidly. In addition to adequate fluids an 
effort should be made to maintain a normal 
serum protein level and we have found trava- 
min a very satisfactory protein preparation. 
The daily administration of vitamins B com- 
plex and C is necessary. Vitamin K is often 
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indicated when giving antibiotics. Oxygen will 
be indicated in the most serious cases. When- 
ever there is a potassium deficiency, it must 
be replaced. 

Conservative Decompression. Types of con- 
servative decompression are Wangensteen suc- 
tion and suction with intubation of the intes- 
tines using the Cantor, Harris or Miller-Abbott 
tube. The new intestinal tube developed by 
Dr. John W. Devine, Jr., of Lynchburg, 
Virginia, appears to have some advantage 
over the other tubes but we have had no per- 
sonal experience with it. 

Wangensteen suction is adequate for most 
cases of paralytic ileus and for many of the 
milder cases of mecheical obstruction but 
intubation of the intestines using the Cantor 
tube has a considerable advantage over 
Wangensteen suction as it more adequately 
drains the bowel above the obstruction. It 
is frequently difficult or impossible to pass the 
Miller-Abbott tube if mercury is not placed 
into the balloon. The roentgenologist can 
usually pass the Miller-Abbott tube under 
fluoroscopic examination. If an adequate effort 
is made, it should be possible to pass the 
Cantor tube in from go to 95 per cent of the 
cases. Keeping the patient on the right side or 
having him walk a few minutes, if he is able, 
is helpful in passing the tube through the 
pylorus. Under the most favorable circum- 
stances it requires several hours to pass the 
Cantor tube through the duodenum and while 
waiting for the tube to pass in mechanical 
obstruction the patient must be observed often 
in order to determine whether surgery is 
indicated. 

When employing conservative decompres- 
sion for the relief of mechanical obstruction 
the surgeon is assuming a great responsibility 
and he is also assuming that he understands 
the pathology well enough to believe that 
suction has an excellent chance to relieve the 
obstruction. It is absolutely essential to recheck 
the patient’s condition by x-ray examination 
about every eight to twelve hours unless recov- 
ery is definitely assured. Conservative decom- 
pression must not be continued for a long 
period as the only method of treatment in 
mechanical obstruction when there is no evi- 
dence of improvement. When employing this 
technic in the treatment of mechanical obstruc- 
tion there should be a decrease in the frequency 
and severity of the cramps and of distention 
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of the bowel as shown by x-ray examination. 
Recently a patient with mechanical obstruc- 
tion of the small bowel stated she had only one 
cramp in the first twelve hours after beginning 
conservative decompression. Except for the 
fact that distention of the abdomen had not 
decreased she appeared to be making a satis- 
factory recovery but x-ray examination at the 
end of the first twelve hours showed still greater 
distention of the intestine. Immediate oper- 
ation was advised; and although the obstruc- 
tion was not complete, the adhesions which 
were causing the obstruction were so dense 
that conservative decompression would not 
have relieved the obstruction. 

Conservative decompression is the treat- 
ment of choice in paralytic ileus. In addition to 
this prostigmin, turpentine stupes and so forth 
are often beneficial. It is essential that the 
suction apparatus be inspected often to be 
certain it is working well. The three-bottle 
type of suction is the most satisfactory type. 
The following cautions should be observed: 
Loss of fluids and electrolytes must be promptly 
replaced. The patient must be examined fre- 
quently when this technic is used in mechanical 
obstruction as the condition may change 
enough in a short period to demand prompt 
surgery. Opiates should be given cautiously 
as it is necessary to know if the patient is 
having cramps. 

This treatment has its greatest field of use- 
fulness in paralytic ileus, in incomplete me- 
chanical obstructions where conservative de- 
compression would be expected to correct the 
pathologic disorder and in conjunction with 
surgery. It may be employed for short periods 
with caution in certain selected cases of com- 
plete simple mechanical obstruction provided 
the patient is observed often and continues to 
show signs of improvement. Conservative 
decompression may be used as a diagnostic as 
well as a therapeutic agent. Dark bloody drain- 
age in the suction tube may indicate strangu- 
lation but may also be the result of irritation 
from the tube. Contraindications to use of 
this treatment are (1) strangulating obstruc- 
tions except in conjunction with surgery and 
(2) as the only treatment in mechanical ob- 
structions of the colon. 

Indications of successful conservative decom- 
pression are: (1) relief of distention; (2) relief 
of cramps; (3) in complete mechanical obstruc- 
tions the reappearance of gas on the roentgen 
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film below the obstruction; the distention of 
the bowel should also be relieved or consider- 
ably diminished; (4) the passage of gas and 
feces after none had been passed for several 
hours or longer; (5) a decrease of the amount 
of fluid obtained by suction; (6) with the dis- 
continuance of suction there should be no 
return of discomfort or distention. 

Operation. Surgery should be performed in 
all cases of strangulating obstructions, large 
bowel obstructions, cases of mesenteric throm- 
bosis, most cases of complete simple mechanical 
obstructions and all cases of incomplete ob- 
struction in which conservative decompression 
would not be expected to relieve the condition. 
In the event the patient is seen early and the 
diagnosis is made clinically before the x-ray 
findings are positive, operation should not be 
delayed unless the findings indicate the 
obstruction is of the simple type. Conservative 
decompression in conjunction with surgery is 
of invaluable aid. 

The operative procedure will vary with the 
findings and condition of the patient. In most 
simple obstructions of the small bowel all that 
is necessary is the removal or release of the 
obstructing agent and continuation of suction 
until all distention has subsided. The raw areas 
of intestine resulting from freeing adhesions 
frequently cannot be corrected by the usual 
methods. For the small raw areas the Mayo 
procedure is of definite value and for the larger 
areas the Noble procedure is recommended. 
Exteriorization may occasionally be indicated 
in cases of gangrene of the bowel. There is only 
a rare indication for enterostomy when employ- 
ing conservative decompression. In mechanical 
obstructions of the large bowel colostomy or 
cecostomy, depending upon the location, ordi- 
narily should be routine. Colostomy is pre- 
ferred to cecostomy as it drains the bowel more 
adequately. It should be employed whenever 
the location of the obstruction permits its use. 

If primary resection is decided upon, an ab- 
solutely rigid aseptic technic should be fol- 
lowed. In suturing the intestines it is necessary 
to keep a certain distance from the edges with 
each stitch and to place the stitches the same 
distance apart because if these rules are not ob- 
served one will never be certain about the 
water-tightness of the suture line. By careful 
attention to detail and technic in suturing one 
should be able to make a water-tight closure. 
Of course, in performing resection it is essential 
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to resect enough of the proximal bowel so that 


one will be certain the bowel is viable for sutur- 
ing. It is also necessary that enough fat be re- 
sected from the mesenteric border of the ends 
of the bowel so that one will be suturing intes- 
tine instead of fat when the anastomosis is 
made. Chromic catgut is satisfactory for the 
mucosal suture but in most instances a non- 
absorbable suture is preferable for the serosal 
suture. We have found cotton just as satisfac- 
tory as silk for intestinal suturing and it appears 
to cause even less reaction than silk in the ab- 
dominal wall. If a non-absorbable suture is used 
for the mucosal suture, the knot must be tied 
within the bowel. Enough time must be taken 
to carry out a careful and aseptic technic. Cer- 
tainly there should be no waste of time, but it is 
a mistaken idea to think one cannot take 
enough time to assure a water-tight closure and 
to avoid soiling. If the patient will not stand a 
resection properly done, a less formidable pro- 
cedure should be carried out. To be able to op- 
erate quickly and at the same time observe cer- 
tain well defined principles of surgery, such as 
careful dissection, careful hemostasis and gen- 
tleness, is a highly skilled accomplishment. 
However, the surgeon should never attempt to 
hurry through an operation in a good risk pa- 
tient. For the extra time spent in employing a 
careful technic the surgeon will be repaid with 
lower morbidity and mortality rates. 


CONCLUSIONS 


Intestinal obstruction presents one of the 
most difficult problems in abdominal surgery. 
Delay in instituting proper treatment is the 
chief cause for the high mortality rate. 

Intestinal obstruction should be suspected in 
all patients with intestinal colic until the diag- 
nosis is confirmed or ruled out. Auscultation of 
the abdomen is essential when the patient has 
abdominal cramps. 

The surgeon should operate early in cases of 
strangulating obstructions and in obstructions 
of the colon. ; 

X-ray examination is the most valuable of all 
aids in the diagnosis of intestinal obstruction 
and should never be omitted in suspected cases. 
Repeated x-ray examinations are essential for 
the intelligent management of cases when em- 
ploying conservative decompression in me- 
chanical obstructions. 

Conservative decompression should be em- 
ployed in most cases of intestinal obstructions. 
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It is the treatment of choice in paralytic ileus 
and in many cases of incomplete mechanical ob- 
structions. It reduces the need of an enteros- 
tomy and is often of invaluable aid in conjunc- 
tion with surgery. When employing this 
treatment in complete simple mechanical ob- 
struction much delay in operating ordinarily is 
not justifiable if the patient does not show im- 
provement within a few hours. 

Results may be obtained from enemas or the 
patient may have bowel movements and still be 
completely obstructed. 
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DEVICE FOR COLLECTING FLUIDS FROM ABDOMINAL 
DRAINAGE TUBES 


RicHArp B. Maaez, M.D. 


Cleveland, Ohio 


HEN bile and other body fluids are 

W collected from a tube inserted through 
the abdominal wall, the procedure 

should be carried out in such a way that dress- 
ings are kept dry, the amount of drainage can be 
measured and the patient can move around 
easily or get out of bed. Conventional methods 
employing the familiar bedside bottle are apt 
to be untidy, tend to restrict the patient’s 
activity unnecessarily and impose extra work 
on hospital personnel. 


Grommets 


Rubber band occluding 


Rubber tissue drain 


worn about the waist. It consists of three 
elements: 

The first is a rubber tissue drain 11 by 2 by 
33 Inches with a capacity of 200 to 300 cc. 
The water-tight connection between the ab- 
dominal drainage tube and the rubber tissue 
drain is achieved by fastening a stiff rubber 
tube 34 inch in diameter and 2 inches in length 
into the rubber tissue drain with rubber cement 
and heavy silk ties. Into this stiff rubber tubing 
is placed a metal or glass connector which, in 


Posterior flap 


Connection for 
drainage tube 


ABDOMINAL DRAINAGE 
BELT (front view- unfolded ) 


Fic. 1. Abdominal drainage belt (front view, unfolded). 


The following requirements constitute an 
ideal method for collecting such fluids. In 
principle it should (1) form a water-tight con- 
nection with the indwelling drainage tube, (2) 
hold a reasonable amount of fluid, (3) be wear 
resistant, (4) form as small a bulk as possible 
beneath the clothing, (5) be comfortable in any 
position the patient may assume, (6) be easy 
to put on and take off, (7) be easy to cleanse 
and empty, and (8) be adjustable to various 
physiques. 

To meet these requirements a collecting 
device has been designed in the form of a belt 
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turn, fits into the abdominal drainage tube. 
The open end of the rubber tissue drain is oc- 
cluded with a rubber band. This is removed 
when it becomes necessary to empty the rubber 
tissue drain. 

A sturdy cloth belt 4 by 32 inches in the form 
of a Jong envelope forms the second element. 
One leaf holds the rubber tissue drain in a 
series of cloth loops. The other leaf folds over, 
covering the rubber drain. 

The third element consists of the fastening 
mechanism. A series of metal grommets at 
either end of the cloth envelope are laced to- 
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Fic. 2. Abdominal drainage belt folded in position for wear. (a) abdominal drainage tube; 
(b) glass or metal connecting tube; (c) rubber tissue drain; (d) posterior flap holding 
rubber tissue drain; (e) anterior flap forming a protective cover over tissue drain. 


Fic. 3. Abdominal drainage belt adjusted on patient. Note that Iacings pass through the 
grommets of both anterior and posterior flaps. 


gether at an appropriate level. This lacing 
provides accurate fitting of belt to patient 
while simultaneously holding the two leaves 
of the envelope together. 

The fluid-collecting belt, in addition to the 
previously listed advantages, exhibits the fol- 
lowing features: It eliminates the use of bed- 
side bottles and long cumbersome connecting 
tubing for bed patients, thus providing in- 
creased comfort and reducing the nursing time 
involved in patient care. It facilitates freedom 
of motion in bed and early ambulation during 
the immediate postoperative period. Spillage 
is eliminated and soilage of bedding and cloth- 
ing prevented. In addition, the device permits 
a more accurate determination of the amount 
of fluid drained in a given length of time. Upon 
discharge from the hospital patients may re- 


turn to their normal occupations at once with 
a minimum of inconvenience, even if pro- 
longed drainage is necessary. The tissue drain 
and the cloth belt can be separated for cleansing 
or replacement of one of the elements. The 
belt acts as an added support to both the under- 
lying dressing and to the indwelling abdominal 
drainage tube. The contents of the belt may be 
drained simply by removing the rubber band; 
it is not necessary to remove the belt to empty 
it. The most satisfactory design is shown in 
Figures 1 and 2. 

In conclusion a simple device for collecting 
body fluids from certain abdominal drainage 
tubes is described. The belt is neat, non-bulky 
and permits accurate measurement of fluid and 
unrestricted ambulation. 
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CONSTRUCTION AND CARE OF ABDOMINAL 
COLOSTOMY 


Grorce E. Binkey, M.B. (Tor.) 


New York, New York 


EHABILITATION of patients who have 
R undergone extensive surgery for re- 
moval of cancer is an important phase 
of the cancer problem. The physical disabilities 
and mental anguish vary widely in a mis- 
cellaneous group. Anatomic deformities are 
influenced by location of the tumor, type of 
operation and extent of tissue removed. Ability 
to accept handicaps and deformities is influ- 
enced favorably by education and by the 
possession of a stable nervous system. 

Adequate treatment of rectal cancer often 
necessitates the construction of an abdominal 
anus. In the early days many colostomies, 
because of poor construction and lack of proper 
care, were very disagreeable and it was not 
uncommon for patients to state that they would 
rather die than contend with the uncontrollable 
discharge of gas and feces. These unpleasant 
features of an abdominal anus have been 
greatly reduced in recent years. Today patients 
with well constructed openings have very 
little difficulty when they are taught a satis- 
factory technic of colon control. The majority 
are able, within a short time after operation, 
to follow gainful occupations and mingle with 
friends and associates without suspicion or 
recognition of the artificial condition. 

In the early years colostomies were con- 
trolled by wearing rubber receptacles for the 
collection of feces. Control by colostomy bags 
was not satisfactory largely due to impregna- 
tion of the clothing with fecal odors. A very 
marked improvement in routine care was 
brought about by discarding the rubber 
receptacles and introducing daily colon irriga- 
tions. Further improvement occurred in the 
1920’s through the use of an apparatus that 
permitted irrigating without undue soiling. 
The closed method of irrigating has been 
employed routinely in our clinic at Memorial 
Center for twenty-five years. Irrigation, plus 
the occasional use of an easily cleansed plastic 
receptacle, has greatly reduced the physical 


and mental handicaps of the colostomy 
patient. 

The problems involved with an abdominal 
colostomy may be conveniently discussed 
under three headings, namely, construction, 
routine care and treatment of complications 
and deformities occurring in the postoperative 
period. This article will deal chiefly with the 
features of the single-barrelled colostomy 
resulting from the Miles type of abdomino- 
perineal resection. 

Construction of the colostomy is of utmost 
importance. A poorly constructed opening 
seldom works well. Experience has proved 
that it is impossible to obtain sphincter control 
of gas and fecal discharge by means of abdomi- 
nal muscles. Construction, therefore, should be 
directed at facilitating control by artificial 
means. The sigmoid colon is the ideal section 
of bowel for routine use. Other segments of 
colon are preferred under certain conditions. 
Adequate blood supply of the selected segment 
is essential. The angulation and mobility of the 
gut at the site of its posterior abdominal wall 
attachments should be such as to permit an 
upward flow of fluid into the left and transverse 
sections of the colon and for evacuation of solid 
and liquid feces without abdominal cramps or 
distress. A very acute angulation with fixation 
may cause a partial obstruction and prevent 
satisfactory irrigations. The abdominal loca- 
tion of the opening should lend itself to sim- 
plicity of routine care. It should be situated 
a sufficient distance from bony prominences 
and abdominal deformities to facilitate clean- 
liness, wearing a small dressing and an ab- 
dominal support. 

We place the majority of openings in the 
midline between the umbilicus and the sym- 
phisis pubis. In all probability a very short 
distance above the symphisis pubis is the 
location of choice. The diameter of the channel 
or opening passing through the abdominal 
wall where the gut passes is important. Large 
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channels have a tendency to increase in size 
and often result in an incisional hernia about 
the gut. Small channels may cause varying 
degrees of intestinal obstruction. The diameter 
of the channel should be sufficient to admit 
the index finger into the lumen of the bowel 
without distress. A channel of this size usually 
results from a closure of the abdominal wound 
that will permit the insertion of two fingers 
along the side of the gut while the patient is 
under anesthesia. The diameter of the opening 
at the skin surface should be greater than the 
diameter at the level of the fascia and peri- 
toneum. The distal end of the colon should 
protrude 3 to 5 cm. beyond the skin surface. 
Redundant bowel, beyond that required for a 
good anus, is excised before the patient leaves 
hospital after the edema has subsided. The 
abdominal wound is closed with buried alloy 
steel wire to avoid evisceration and hernias. 
Rehabilitation begins on the first postopera- 
tive day or on the first day that the patient is 
aware of the colostomy. In most instances 
it is preferable not to discuss the features of a 
colostomy with a nervous patient prior to 
operation. Experience has shown that it is 
almost impossible at this time to present the 
true facts, and that a number of patients, 
because of misunderstanding, will delay or 
refuse operation. Efforts to lessen the immedi- 
ate postoperative mental shock should not be 
undertaken lightly. The surgeon should devote 
sufficient time to explain in detail the neces- 
sity as well as the advantages of the operation 
and to emphasize that the ultimate annoyance 
and inconvenience will be very slight. The 
permanent inconvenience and mental handicap 
are only a small percentage of that anticipated 
by the patient in the early postoperative days. 
Sympathetic nurses and surgical house staffs 
trained in the care and education of these 
patients help a good deal in reducing the early 
postoperative mental shock and in encouraging 


patients to greater efforts in overcoming early. 


apprehension. Patients with a stable mental 
outlook encounter little difficulty, while the 
emotional neurotic may require guidance, 
encouragement and moral support for weeks or 
months. 

The ultimate acceptance of a colostomy 
depends largely upon the degree of incon- 
venience. Patients are most concerned in 
regard to their ability to control the discharge 
of feces and foul-smelling gas. At present there 


are two types of control which have proved 
fairly satisfactory: (1) Irrigation of the colon, 
whereby the colon is emptied at a convenient 
time. (An empty colon usually remains free of 
discharge, feces and gas, for periods of twenty- 
four to forty-eight hours.) (2) Receptacles for 


the collection of feces. (Only those that will. 


not harbor fecal odors are advocated.) 

Diet or restriction of a large number of foods 
is not considered a method of control. There 
are certain foods which are expected to have a 
laxative effect and another group that tends 
toward constipation, but unfortunately not all 
patients are influenced in the same manner or 
to the same degree. Because of this difference 
in the reaction to foods one cannot regulate 
colostomies by diet alone. The majority of our 
patients are able to eat the regular household 
menu with no ill effects. A small group may 
find that one or two types of foods have a 
tendency to create gas or influence bowel 
control. 

Experience over many years with a mis- 
cellaneous group of patients and numerous 
varieties of technic and types of apparatus for 
controlling the colostomy leads one to believe 
that every patient should be taught in the early 
postoperative period how to irrigate his 
colostomy by both the open and closed technic. 
The majority of patients find irrigations the 
preferred method of control. A minority, after 
a fair trial of irrigating, may not be entirely 
satisfied and may wish to try wearing one of 
the numerous types of receptacles. Since 
temperaments differ widely, one should not 
expect every patient to be satisfied with the 
same routine. 

Several types of apparatus for irrigating a 
colostomy have been described in the current 
literature since our report of a closed method 
in 1929. The principles of technic described at 
that time are still being used in our clinic, 
while the original apparatus has undergone a 
number of improvements. The improved 
paraphernalia of today includes a transparent 
lucite cup which fits snugly over the colostomy 
opening. The shape of the cup has changed 
very little during the years. In the center of 
the bowl is a small circular opening of sufficient 
size to permit the insertion of a No. 20 French 
catheter. The catheter and connecting tube 
carry the irrigating fluid from the can into the 
colon. One side of the cup is extended outward 
to form a projection arm. This projection arm 
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constitutes the outlet for the returning fluid 
and feces. A long soft rubber tube attached to 
the projection arm conveys the returning 
fluid to the toilet bowl or other suitable 
receptacle. The cup is held in position by means 
of a small belt or the patient’s hand. The 
simplicity of this irrigating outfit, which 
prevents soiling and affords effective results, 
makes control of an artificial anus easy for 
the clumsy and inept as well as the intelligent 
patient. (Fig. 1.) 

The importance of adequate instruction in 
irrigating before the patient leaves hospital 
cannot be overemphasized. Patients who under- 
stand the apparatus and technic encounter 
few difficulties on their return home. Patients 
who have not mastered the technic before 
leaving hospital may never discover the full 
virtue of this method. Education, when possi- 
ble, should be in the hands of a sympathetic, 
experienced, interested nurse, who is familiar 
with the various features of the procedure, 
and who has learned that each patient presents 
an individual problem. When such a person 
is not available, education and instruction 
rests with the attending surgeon. This im- 
portant phase of aftercare should never be 
assigned to an inexperienced nurse or an 
uninterested interne. 

Irrigations are commenced on the seventh 
postoperative day. They are given daily 
while the patient remains in the hospital. in 
order that the technic may be completely 
mastered before the patient is discharged. 
After leaving the hospital irrigations may be 
taken at intervals of one, two or three days. 
The interval finally selected is governed by the 
behavior of the colostomy and the general 
feeling of well being of the patient. The first 
few irrigations are given usually with the 
patient in bed. As a patient gains strength 
he is permitted to sit on a chair with arm rests; 
and a few days later may use the ordinary toilet 
seat. A smooth, hard board placed over the 
toilet seat is appreciated by the patient with a 
large perineal wound. 

The initial irrigation consists of a pint of 
warm water or saline slowly instilled into the 
colon by means of a catheter and funnel. 
This procedure is repeated the next day, using 
2 pints of fluid. On the third day the closed 
method is started. Sufficient fluid is employed 
with the first closed irrigation to produce a 
good evacuation. The nurse, during the next 


June, 1952 


Fic. 1. Chair with arm rests for early irrigating routine. 
Irrigating apparatus in place; lucite cup over opening; 
inflow catheter in lumen of colostomy; large rubber 
rectal tube emptying into toilet bowl. Flow may be 
regulated by stopcock or height of can. 


few irrigations, will be able to estimate to a 
rather accurate degree the amount of fluid 
necessary to obtain satisfactory cleansing 
of the colon. One patient may require as little 
as a pint of solution while others may need 1 or 
more gallons to obtain satisfactory results. 
The patient is encouraged at the second 
closed irrigation to insert the catheter and is 
instructed in controlling and regulating the 
rate of flow of fluid. 

The tip of the catheter is inserted 4 to 6 
inches or just a sufficient distance to afford an 
upward flow of the fluid. The rate of flow is 
regulated by the height of the irrigating can, 
by pinching the tubing and by a stopcock 
device. Cramps and abdominal distress will 
not occur during the irrigation if a satisfactory 
rate of in- and outflow of fluid is maintained. 
It is not always necessary to irrigate until 
the return flow is clean. The average irrigation 
is completed in less than one hour, without 
cramps or distress. To be successful the patient 
must remain free from expulsion of gas and 
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fecal material until the selected time of the 
next irrigation. Solutions for routine use may 
be tap water, sodium bicarbonate, normal 
saline and weak permanganate of potash. 
The majority of patients prefer tap water. A 
sluggish colon may be stimulated at the 
beginning of the irrigation by using one or 
more pints of a mild soap suds solution. 

Prolonged drainage periods or expulsion of 
moderate amounts of fluid ten to fifteen 
minutes after the bulk of fluid has been ex- 
pelled is encountered by a few patients. If 
these objectionable features are of frequent 
occurrence, the annoyance may be lessened by 
converting the irrigating apparatus into a 
temporary colostomy bag and wearing it to 
collect the discharge for fifteen to twenty 
minutes after expulsion of initial liquid feces 
has taken place. The irrigating apparatus can 
be readily converted into a temporary colos- 
tomy bag for such purposes by withdrawing 
the catheter and closing the small opening with 
a thumb screw and replacing the large waste- 
carrying tube with a soft rubber bag. Fortu- 
nately, postirrigation discharges occur in 
only a_ small percentage and can_ usually 
be overcome by improving the technic of 
irrigating. 

‘(he routine type of irrigating is satisfactory 
for the majority of patients with well con- 
structed colostomies. There are, however, a 
few cases in which a modification of the 
ordinary technic is advisable. This modification 
is used to overcome prolonged irrigating periods 
and to prevent discharges of feces between 
irrigations. The aforementioned symptoms 
may occur early or late in the postoperative 
period. The causes of unsatisfactory routine 
irrigations include a dilated right and spastic 
left colon, narrowing of the opening, hernia- 
tion about the gut, intestinal adhesions and 
metastatic disease within the abdomen. A 
satisfactory irrigation may be obtained by 
changing from the previously mentioned rou- 
tine technic to an enema type washing of the 
colon. The enema type washing consists of 
instilling into the colon 1 or more quarts of 
fluid before any fluid is allowed to be expelled 
into the toilet bowl. This technic is similar to 
that of the ordinary enema. The amount of 
fluid necessary for a cleansing enema may vary 
from 1 pint to 2 or more quarts. The only 
additional equipment necessary for the enema 
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technic is a small, solid rubber ball or the large 
nipple of a baby’s nursing bottle. 

The equipment for the enema is assembled 
and used in the following manner. A small 
hole is bored through the center of the solid 
rubber ball and a catheter is passed through 
this channel and the tip allowed to protrude a 
few inches beyond the circumference. The tip 
of the catheter is inserted into the colostomy 
opening while the other end is connected with 
a rubber tube from the irrigating can. The ball 
is held firmly against the surface of the colos- 
tomy until the required amount of fluid has 
passed into the colon. When a feeling of fullness 
is noted, the patient removes the ball and 
catheter and quickly places the irrigating cup 
over the opening. The use of the cup allows 
expulsion of the enema into the toilet bowl 
without undue soiling of the bathroom. One 
may substitute a large rubber nipple from a 
baby’s nursing bottle for the rubber ball 
with equally good results in a large percentage 
of cases. The catheter, under these circum- 
stances, is passed through the tip of the nipple 
and inserted into the colostomy opening and 
held in position by the patient until an ade- 
quate amount of fluid has entered the colon, 
then the operation is completed in the same 
manner as when the rubber ball is employed. 

Receptacle care is considered a second-class 
method of controlling the average colostomy. 
Therefore, it should be tried only after the 
above technics of colon irrigating have failed. 
Rubber bags, because of the objectionable 
odor, should never be employed. In recent 
years a number of patients with colostomies, 
many of whom were never taught how to 
irrigate, have devised receptacles and placed 
them on the market. These receptacles are 
much more desirable than the old rubber bags. 
They are made of plastic or other material 
that is easily cleansed and will not harbor 


_ fecal odors. Some are fashioned in different 


shapes so as to fit comfortably against abdo- 
mens of various contours. Construction in a 
number of them is simple, while others are 
more complicated. It matters little to the 
surgeon what manner of toilet routine is 
finally adopted provided the patient is satisfied 
and enjoys the minimum degree of handicap. 
The third phase of the colostomy problem 
is that of caring for complications in the 
postoperative years. Since many patients live 
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ten or more years after radical resection of the 
rectum for cancer, one may expect various 
complications or deformities to develop in 
the area of the opening. The three main com- 
plications or deformities encountered are 
(1) areas of hyperplasia on the external 
colostomy mucosa; (2) stenosis of the opening, 
and (3) hernias about the gut. 

Areas of hyperplasia on the exposed mucosa 
may be large or small, simple or multiple. 
These elevated areas bleed readily to mild 
trauma. The frequent appearance of bright 
red blood is alarming to the average patient. 
Areas of hyperplasia occur most frequently in 
elderly patients and those in poor physical 
condition. Treatment for this condition con- 
sists of coagulation with an electric cautery. 
Anesthesia is not required for this minor 
operation. 

Recurrent cancers or cancer implants are 
occasionally found on the surface of the gut or 
in the neighborhood of the artificial anus. 
Little difficulty should be encountered in 
making a differential diagnosis between hyper- 
plasia and cancer in this location. Each case of 
cancer must be considered and treated in 
accordance with the clinical and pathologic 
factors. In some instances only a minor pro- 
cedure is necessary while in others the patient 
should have the benefit of a major surgical 
operation. 

Stricture or narrowing of the opening is a 
common complication, especially in poorly 
constructed colostomies. The narrowing may 
develop within a few months or not until 
many years after operation. It is usually at 
the skin surface but occasionally it occurs at 
the level of the fascia or in the wall of the bowel. 
When the bowel is involved, narrowing may 
extend from the level of the peritoneum to the 
tip of the gut. There are two types of stricture 
at the skin surface. One occurs when the bowel 
does not extend sufficiently above the externai 
skin surface to prevent the skin from growing 
over that opening. The other type of stricture 
is found in cases in which the end of the bowel 
extends well above the upper layers of the 
skin. Strictures of this type occur when the 
skin surrounding the bowel becomes thickened 
and contracted producing a constricting band. 
Strictures at the level of the fascia and those 
involving the bowel wall are few in number. 
We have encountered only two of each variety 
in a large series of colostomy patients. 
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Strictures are often overlooked because the 
clinician fails to recognize the symptoms. 
These symptoms include varying types and 
degrees of distress within the abdomen, 
attacks of indigestion and loss of appetite. 
The control of the colostomy becomes more 
difficult, irrigating periods are prolonged and 
accidents or spills between irrigations are 
more frequent. The symptoms are often mis- 
taken for those of peptic ulcer, gallbladder 
disease, adhesions, partial obstruction and 
intraperitoneal metastatic cancer. 

Treatment of a strictured colostomy is a 
surgical problem. Forced dilatation with a 
finger or dilating instruments is contraindi- 
cated. Many years ago one of our patients 
died of peritonitis after mild dilatation with a 
finger. Daily insertion of the patient’s finger 
and very mild stretching of the lumen may be 
of value in the early stages. Stricture at the 
skin surface requires a wide excision of ad- 
jacent skin, after which the bowel wall is 
sutured to the upper layers of the surrounding 
skin. Strictures at the level of the fascia are 
treated by excision of an adequate amount 
of surrounding fascia. The peritoneal cavity 
should be entered and the colostomy taken 
down when there is not sufficient length of 
gut to reach well above the skin surface, also 
when a large area of bowel wall is involved or 
when the stricture is complicated by a hernia. 

Symptoms of hernia may simulate those of 
the ordinary abdominal incisional hernia or 
resemble those of a strictured opening. Treat- 
ment of hernias in the neighborhood of the 
artificial anus is a surgical problem. Large 
hernial sacs in the subcutaneous tissue with a 
small neck along the side of the gut are not 
uncommon. Treatment of hernias in_ this 
neighborhood is also a surgical problem. Con- 
servative treatment may be employed in the 
early stages and when patients refuse opera- 
tion. Surgical repair is similar to the repair of 
the average incisional hernia plus the handicap 
of dealing with a loop of gut in this location. 
At the time of operation the operator may find 
extensive adhesions to both large and small 
bowel when the peritoneal cavity is opened. 
At times hernias can be repaired leaving the 
colostomy at or near its original site; while 
in other instances it is advisable to transplant 
it to another location. Early recognition and 
proper repair of these complications are greatly 
appreciated by all patients. 
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AN OBLIQUE INCISION FOR EXCISION OF THE 
RIGHT COLON* 


Joun E. KesTersON, M.D. AND Ropert S. McCteery, m.p. 


Knoxville, Tennessee 


ce many advantages of the transverse 


incision for upper abdominal procedures 
have been discussed at length by Mosch- 


FiG.. 1. 


cowitz,! Gurd,? Bartlett and Bartlett,* Sloan,‘ 
Singleton,> Maylard® and Southam.’ All have 
placed proper emphasis on the relatively 
transverse direction of the fibers of the muscles 
and fascia of the anterior abdominal wall. 
The purpose of this article is to describe a 
modification of the transverse incision, as 
presented by other authors, for use in excision 
of the right colon. One criticism of transverse 
incisions, in operations on the right colon, is 
the difficulty in visualizing and mobilizing 
the hepatic flexure and the ileocecal region. 
A purely transverse incision is too high for the 
ileocecal region and too low for the hepatic 
flexure. A long vertical incision allows one to 
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get above and below these areas but lateral 
exposure is difficult. The oblique incision 
herein described enables the operator to see 
the hepatic flexure and to divide its attach- 
ments under direct vision and with minimal 
retraction. It seems to have the advantages 
of both and the disadvantages of neither. 
Furthermore, being primarily a muscle-split- 
ting incision which follows the skin lines, it 
does not interfere with the nerve supply of the 
abdominal wall. 


INCISION 


The skin incision begins at the midline, 
two fingerbreadths below the umbilicus, and 
extends laterally and superiorly in a gently 
curving line to the area of the tenth interspace, 
just superior to the tip of the eleventh rib. 
The course of the tenth intercostal nerve is 
followed. (Fig. 1.) The external oblique 
muscle follows the line of the skin incision and 
is split in the line of its fibers. The aponeurosis 
of the muscle is cut obliquely as it blends 
into the anterior rectus sheath. (Fig. 2.) The 
portion of the anterior rectus sheath formed 
by the internal oblique aponeurosis is now 
seen. Beginning approximately 114 inches 
lateral to the point where the incision crosses 
the rectus muscle, the internal oblique muscle 
is spread in the line of its fibers, from the lateral 
extent of the wound to the edge of the rectus 
muscle. Its aponeurosis and the anterior 
rectus sheath will be incised obliquely and it 
is thus necessary to cut across the intervening 
muscle fibers and fascia of the internal oblique 
muscle. (Fig. 3.) 

In Figure 4 the incision in this layer is 
carried medially across the anterior rectus 
sheath to the linea alba. The internal oblique 
muscle is now widely separated from the 


* From the Surgical Service, Thayer Veterans Administration Hospital, and the Department of Surgery, 
Vanderbilt University School of Medicine, Nashville, Tenn. Reviewed in the Veterans Administration and pub- 
lished with the approval of the Chief Medical Director. The statements and conclusions published by the authors 
are the result of their own study and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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underlying transversus abdominis muscle and 
is retracted laterally. Maximum exposure 
of the hepatic flexure is made possible by 
transection of the small portion of the internal 
oblique fibers described previously. 

The rectus abdominis muscle is divided and 
the transversus abdominis muscle separated 
and retracted as seen in Figures 5 and 6. At 
this point the tenth intercostal nerve is seen 
lying between the internal oblique and the 
transversus abdominis muscles as it enters 
the rectus sheath. It may be retracted gently, 
either superiorly or inferiorly. Figure 5 demon- 
strates clearly the formation of the anterior 
sheath from the aponeurosis of the external 
oblique and the anterior leaf of the internal 
oblique aponeurosis. Discernible also is the 
formation of the posterior sheath from the 
aponeurosis of the transversus abdominis 
muscle and the posterior portion of the internal 
oblique aponeurosis. The transversalis fascia 
and peritoneum are then incised in the line 
indicated in Figures 6 and 7. 


CLOSURE OF THE INCISION 


Anatomic re-approximation is begun by 
closing the peritoneum and transversalis fascia 
with interrupted No. 000 cotton sutures. The 
fascia and aponeuroses of the muscles and the 
rectus sheath are closed similarly in layers 
with interrupted cotton sutures. 


COMMENTS 


Except for the rectus muscle all of the fibers 
of the muscular and aponeurotic structures 
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VERSUS ABDOMINIS 


US ABDOMINIG M. 
‘ FERIOR SHEATH 


of the anterior abdominal wall follow a trans- 
verse or oblique course. It is for this reason 
that transverse or oblique incisions are more 
“physiologic,” attended by less postoperative 
pain, and produce fewer wound disruptions. 
The accompanying figures show that the 
incision is primarily a muscle-splitting, ‘‘ physi- 
ologic” incision. It parallels the tenth inter- 
costal nerve and nerve injury can be prevented. 
The incision heals well and with little discom- 
fort, producing a strong abdominal wall. 
Transverse incisions used for excision of the 
right colon necessitate strong retraction both 
superiorly and inferiorly in order to visualize 
the two extremes of the wound. The widely 
employed, long vertical incision seeks to 
solve this problem but destroys nerves, cuts 
the rectus sheaths across their transverse 
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CONCLUSION i 


An oblique, predominantly muscle-splitting 
incision is described which gives excellent 
exposure of the right colon, hepatic flexure 
and ileocecal region. It accomplishes this with 
a minimum of anatomic destruction, and its 
closure is accompanied with minimal post- 
operative discomfort and complications. 

Acknowledgment: The authors wish to express 
their appreciation to Miss Ann Marshall and 
Mr. Homer Jones for the accompanying 
illustrations. 
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AMBULATORY STUMP TRACTION 


Timotuy A. LAMPHIER, M.D. AND RoBERT V. Conpon, M.D. 


Boston, Massachusetts 


ODERN antisepsis has made closed 
amputation practicable in most in- 


stances. The clinical advantages of 


this type of amputation are well known. How- 
ever, there are certain conditions which de- 
mand open amputation. These are sepsis, im- 
pairment of circulation, necrosis of tissue at the 
level of amputation and other states in which 
healing by primary intention is questionable. 
In any great catastrophe in which casualties 
would tend to be numerous and antiseptic hos- 
pital facilities inadequate, open amputation 
would most certainly be the procedure of 
choice. In the presence of thermal burns and 
irradiated tissue with their attendant charac- 
teristic poor healing, open amputation would 
be used. 

In this article we shall describe an ambula- 
tory stump traction device which should prove 
of benefit in cases of open amputation. 

We have devised an apparatus which can be 
applied simply and allows the patient to be 
ambulatory. By adjusting a turnbuckle daily 
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the proper degree of tension can be maintained 
at all times. The apparatus is light and not 
cumbersome. It can be applied or removed in a 


matter of minutes. Wound dressing can be 
changed as frequently as desired without losing 
the advantage of constant traction. In like 
fashion stump wounds can be observed without 
removing the apparatus. 

Figure 1 illustrates a traction apparatus that 
was applied to a mid-thigh stump following sur- 
gery. The apparatus consists of the following: 
(1) A half length Thomas splint; (2) the 
Thomas ring well padded with sheet wadding 
and/or felt to avoid pressure “sores” of the 
perineum; (3) four Buck’s extension straps 
firmly secured to the anterior, posterior, medial 
and lateral skin surfaces of the stump after the 
skin has been well prepared with tincture of 
benzoin; (4) anchoring of the Buck’s extension 
straps with long spiral adhesive straps to avoid 
impairment of circulation of the stump; (5) 
ace or flannel bandage to secure the strapping 
more securely (elastoplast may be used in those 
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instances in which there is no impairment of 
circulation); (6) two 4-inch wood spreaders 
which are crossed at right angles and to which 
are fixed the four Buck’s straps by means of 
staples; (7) a 45-inch “turn-buckle” with a 
swivel and two washers (which is secured to the 


IRON CROSS 


STRAP UNIT BALL SOCKET 


WORM GEAR 


Fic. 2. Iron cross cradle. 


distal end of the Thomas splint); (8) a pos- 
terior “rest” consisting of two 6-inch web 
straps, held in place by easily adjustable 
clamps; and (9) a heel rest to be used when the 
patient is in a recumbent position for main- 
tenance of elevation (held in place with ser- 
rated Zimmer clamps). 


We have devised with Mr. Robert Ulrich, 
our medical artist, a compact unit (Fig. 2) 
which can be more easily applied than the one 
we have already. used. 

The unit has been designed to keep the am- 
putated leg firmly encased in an aluminum or 
iron cross cradle preventing movement in any 
direction. It is made possible by the guide 
sleeves on the extended cross units which keep 
the cross from rotating. The straps remain 
secure. 

The unit is adjusted to the leg by turning the 
cross about half way up the shaft. The tape is 
applied to the leg and brought through the 
double slits in the cross, turned back and ad- 
hered to itself. The handle at the base is then 
twisted to make sure the unit is taut. 

A sling is placed under the uppor portion of 
the leg and held in place by stainless steel snaps 
which are devoid of any sharp corners. The 
worm gear is attached to the cross by a ball 
socket. 

This complete device should eliminate the 
old type unit consisting of a number of odd 
pieces which had to be put together causing dis- 
comfort to the patient. A one-piece unit also 
eliminates the risk of lost parts or improper 
adjustment. 

An aluminum half strength Thomas splint 
would make the apparatus extremely light and 
less unwieldy. 

The advantages of being ambulatory follow- 
ing amputation cannot be overestimated. The 
mental depression which frequently accom- 
panies the loss of limb is often greatly intensi- 
fied by long periods of immobilization. Traction 
is necessary to prevent retraction of muscle 
groups and to insure proper healing of muscle, 
fascia and skin edges, and thus result in a sound 
weight-bearing surface. The usual type of trac- 
tion requires absolute bed rest. 

In the event of mass disaster the desirability 
of ambulation would be unquestionable. Am- 
putees would be free to evacuate devastated 
areas and hospital beds would be made more 
readily available to others in need of treatment. 
The limited facilities available would make 
such a procedure mandatory. 
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Reports 


Fort Howard, Maryland 
A DIFFICULT surgical approach and a 


retroperitoneal area extremely vul- 

nerable to infection have made the 
morbidity and mortality associated with inju- 
ries to the infraperitoneal part of the rectum 
extremely high. A chronic and severe infection 
is associated with extension of the infection 
from the infraperitoneal space to the retro- 
peritoneal area. The experience of surgeons in 
World War 11 led to a standard order of pro- 
cedure of operation as soon as possible, the 
creation of a diverting colostomy, suture of the 
perforation, if possible, provision of adequate 
drainage of the retroperitoneal and infraperi- 
toneal spaces with or without coccygectomy, 
replacement of blood and appropriate chemo- 
therapy. With this routine an improvement in 
results was noted. 

In many instances, however, drainage con- 
tinued for protracted periods and the formation 
of secondary abscesses was not uncommon. 
Spontaneous drainage along previously placed 
Penrose drains was poor. A significant con- 
tribution to therapy would be made, therefore, 
if gross suppuration could be prevented or if 
gross collections of pus could be removed and 
prevented from reforming. The introduction of 
treatment with streptokinase and _ strepto- 
dornase and the use of air-vent suction drainage 
permits a closer approach to this ideal, par- 
ticularly since the enzymes make pus thin 
which is then removed by suction. Healing in 
infected wounds and hematomas is considerably 
enhanced by the removal of fibrin and de- 
soxyribose nucleoprotein which form large 


THE MANAGEMENT OF INJURIES TO THE EXTRAPERITO- 
NEAL PART OF THE RECTUM* 


WITH REFERENCE TO THE USE OF STREPTOKINASE AND STREPTODORNASE 
AND AIR-VENT SUCTION 


JosepH M. Miter, M.D. AND Perrin H. Lona, m.p. 


Brooklyn, New York 


parts of the solid material in pus. These sub- 
stances inhibit normal reparative processes. 

Phagocytosis of bacteria by motile leuko- 
cytes is one of the fundamental steps in healing. 
Leukocytes are clumped and rendered inactive 
by desoxyribose nucleic acid, one of the prod- 
ucts of digestion of desoxyribose nucleoprotein. 

Tillett and Sherry,’ studying the white blood 
cells of purulent exudates in empyema of long- 
standing, found that such masses of leukocytes 
were broken up when streptodornase was intro- 
duced. Johnson! reported that such clumping 
was not seen in the absence of extracellular 
desoxyribose nucleic acid. He believed that the 
clumping was probably associated with the 
high viscosity of extracellular desoxyribose nu- 
cleic acid which was digested by streptodornase. 
Thus, by the digestion of this complex nucleic 
acid, fresh leukocytes coming into the infected 
area were not inactivated. In addition, the rate 
of degeneration of white blood cells was con- 
siderably less where exposure to enzymes had 
occurred as contrasted to untreated controls. 

Johnson! has also reported an increase in the 
total number of white blood cells in the wound 
due to an influx of fresh viable cells when 
streptokinase and streptodornase were injected 
into the wound. A rapid rise in the number of 
supravital staining, motile, phagocyting leuko- 
cytes was noted. The cells observed in response 
to the injection of streptokinase and strepto- 
dornase were largely those of the polymorpho- 
nuclear neutrophilic series. The nuclei, as well 
as other evidence of living cells, was not af- 
fected by the compounds. 


* Reviewed in the Veterans Aministration and published with the approval of the Chief Medical Director. 
The statements and conclusions published by the authors are the result of their own study and do not neces- 
sarily reflect the opinion or policy of the Veterans Administration. 
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The digestion of fibrin, according to Johnson, 
although not significant in the clumping of leu- 
kocytes is important in the treatment of 
hematomas. Lysis of fibrin occurs by the action 
of a fibrin-lysing system in the euglobulin frac- 
tion of the blood which is activated by strepto- 
kinase. The coagulated blood is liquified and 
aspirated easily. 

Three advantages are derived from the use of 
streptokinase and streptodornase in the treat- 
ment of an infected hematoma such as is as- 
sociated with injury to the infraperitoneal por- 
tion of the rectum. The clotted blood, which is 
an ideal culture medium for bacteria, is liqui- 
fied through the action of streptokinase. 
Phagocytosis is enhanced by streptodornase. 
The total number of viable leukocytes in the 
infected area is increased by streptokinase and 
streptodornase. 

An adequate means for removal of the liqui- 
fied blood clot, fibrin, and the products of di- 
gestion of desoxyribose nucleoprotein and de- 
soxyribose nucleic acid must be provided. 
Ideally, the wound should be left open to pro- 
vide adequate drainage. This cannot be done 
in wounds about important viscera. The com- 
promise of closing the wound and placing Pen- 
rose drains into the depths is usually called 
adequate drainage. Such, however, is not the 
case since pools of pus frequently accumulate 
at the base of these drains or spread into ad- 
jacent areas. Drainage by Penrose drain is de- 
pendent upon capillary action. It is difficult for 
pus to run uphill. This fact has been recognized 
by some surgeons who put patients on their 
faces to promote drainage from the abdomen. 

Drainage as it is commonly used, however, 
actually is inadequate drainage leaving a dead 
space to encourage infection. Adequate drain- 
age will be provided by air-vent suction using 
two No. 20 French urethral catheters, one to 
serve as an inlet for air and the other as an out- 
let for pus, connected to a Stedman pump pro- 
viding negative pressure of —6 to —8 cm. of 
water. Adequate drainage promotes the re- 
moval of pus and encourages apposition of the 
walls of the infected space. Such drainage can 
be made more effective by the use of strepto- 
kinase and streptodornase since these com- 
pounds make thick pus thin. The catheters per- 
mit the enzymes to be introduced into the 
depths of the wound postoperatively when their 
action is needed. Suction is discontinued for a 
period of four hours while digestion induced by 
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streptokinase and_ streptodornase proceeds. 
Suction to aspirate the products of digestion 
and to keep the wound dry is then re-estab- 
lished until the time for the next treatment. 

The continuous removal of pus producing a 
dry wound permits better healing at the line of 
suture of the laceration of the rectum, for a 
suture line which is bathed in purulent material 
usually breaks down. The incidence of osteo- 
myelitis of the coccyx, if it has not been re- 
moved, or of the sacrum in wounds of the 
infraperitoneal part of the rectum should be 
reduced by the program outlined. 

A lateral incision or one over the coccyx may 
be used to enter the infraperitoneal space but 
the anal sphincter should not be injured. Ex- 
posure is gained and speed in entering the space 
is lost when the lateral incision is employed. 
Time used to complete the operation, however, 
actually is saved by the good exposure afforded 
by the lateral approach. The type of incision 
employed, as long as it provides the necessary 
exposure, will not decrease the possibility or 
severity of retroperitoneal infection. 

When the perineal part of the operation has 
been completed, a rectal tube of large caliber 
should be passed proximally to the repaired 
laceration and then securely sutured to the 
skin about the anus. Pressure by flatus on the 
line of suture can be materially decreased by 
this maneuver. 

The principles enumerated are applicable to 
any infected wound. The results of treatment 
with streptokinase and streptodornase in infec- 
tions of soft tissue have been uniformly excel- 
lent and have been reported elsewhere.” It was 
but natural that the treatment outlined should 
be used on the patient whose detailed history 
follows: 


CASE REPORT 


G. U. W., a tweaty-five year old Negro, was 
admitted to the Veterans Administration Hos- 
pital at about 6:00 a.m. on March 1, 1951, hav- 
ing been shot in the back, both upper arms and 
the left hip by a 0.38 caliber gun at about 10:00 
p.M. on February 28, 1951. He had _ been 
admitted almost immediately after injury to 
another hospital where tetanus antitoxin and 
gas gangrene antitoxin had been given. He was 
subsequently transferred to this hospital for 
further treatment. 

The patient was in good general condition 
with blood pressure of 110/70. Multiple super- 
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Operative approach to rectum through a left lateral incision. 


Fic. 2. Transrectal repair of the laceration in the anterior wall of the rectum. 


Fic. 3. The wound showing the two No. 20 French rubber urethral catheters for air-vent suction coming from the 
upper part and the No. 30 French rectal tube coming from the rectum. 


ficial wounds were present in the back at the 
level of the twelfth thoracic vertebra. A moder- 
ate degree of tenderness and rigidity were pres- 
ent in the lower abdomen. A large amount of 
clotted blood was present in the rectum. Pene- 
trating wounds were present in both upper 
arms. A wound of entrance was present over 
the left hip and a bullet could be felt in the 
subcutaneous tissues of the right hip. Arterial 
and neural damage was not present. 
Laparotomy performed about ten hours 
after injury through a lower midline incision 
did not reveal perforation of the gastrointesti- 
nal tract. An extensive hematoma had dissected 
retroperitoneally and into the mesosigmoid 
from the infraperitoneal space. A right trans- 
verse colostomy was established through a 
transverse incision over the upper part of the 
right rectus abdominis muscle. After closure of 
the lower midline incision the patient was 
turned to the prone position. An incision was 
made through the left gluteus maximus and 
levator ani muscles to expose the rectum. (Fig. 
1.) A small portion of the coccyx was removed. 
It was now possible, with a finger in the rectum, 
to feel a perforation about 1.5 cm. long on the 
anterior wall about 2 cm. below the peritoneal 
reflection and about 7 cm. from the anal orifice. 
The posterior wall was free and to avoid further 
dissection a transrectal approach to the lacera- 
tion was made. The posterior wall of the rectum 
was incised, and through this incision repair 
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of the laceration in the anterior wall was ef- 
fected. (Fig. 2.) The posterior wall was then 
closed. Two No. 20 French rubber urethral 
catheters were passed well up into the retro- 
peritoneal space to provide drainage for the 
hematomas. The operative site was closed with 
the catheters being permitted to come out of 
the upper part. A No. 30 French rubber rectal 
tube was passed through the anus to a point 
proximal to the repaired laceration and then 
sutured to the skin about the anus. (Fig. 3.) 

Débridement of the wounds of the back, 
arms and left hip was done. The bullet was re- 
moved from the subcutaneous tissues over the 
right hip and the wound left open. 

The postoperative course was entirely un- 
eventful. Air-vent suction of the retroperitoneal 
and infraperitoneal space provided through the 
previously inserted catheters was started after 
operation. When the suction was discontinued, 
75,000 units of streptokinase and 25,000 units 
of streptodornase were placed into the retro- 
peritoneal space daily from March 2nd to the 
8th. After four hours the products of digestion 
were aspirated by re-establishing the suction 
until the time for the next treatment. The 
catheters were removed from the retroperi- 
toneal space on March gth. Streptokinase, 
37,500 units, and 12,500 units of streptodornase 
were applied topically to the gluteal wound on 
March 15th and then the dose was reduced to 
15,000 units and 5,000 units, respectively, from 
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Fic. 4. The wound on the left made for repair of the laceration of the rectum 
and the wound on the right made for removal of the bullet on May 9g, 1951. 


. March 16th through April 2nd. Each of the re- 


maining wounds was treated with 15,000 units 
of streptokinase and 5,000 units of strepto- 
dornase from March 4th through April 2nd. 
The patient received penicillin intramuscu- 
larly, aureomycin intravenously and orally, and 
sulfasuxidine by mouth and through the dis- 
tal loop of the colostomy and rectum at dif- 
ferent periods of his stay in the hospital. 

The colostomy was opened on March 2nd. A 
liquid diet was started the next day and a low 
residue diet on March goth. All wounds con- 
tinued to heal well. Proctoscopic examination 
on March 13th revealed the laceration in the 
rectum to be intact and on a repeat examina- 
tion on March 209th the laceration was healed. 

Tetanus toxoid, 0.5 cc., was given intra- 
muscularly on April 2nd. A Pauchet closure of 
the colostomy in the transverse part of the 
colon was done the following day. This wound 
and the wound at the site of drainage of the 
retroperitoneal and infraperitoneal spaces (Fig. 
4) healed rapidly. A slight delay in the healing 
of the other wounds was noted but eventually 
they, too, healed. The patient was discharged 
from the hospital on April 27th. 

The patient was seen last on May goth. He 
was asymptomatic and having normal bowel 
movements. 

COMMENT 


The primary purpose of the surgeon in caring 
for patients with injury to the rectum is to save 
life. With newer methods of therapy morbidity 
and mortality can be decreased. Because of the 
high incidence of infection associated with 


wounds of the infraperitoneal portion of the 
rectum one cannot stress enough the impor- 
tance of auxiliary measures designed to de- 
crease wound infection and encourage primary 
healing of the rectal laceration and operative 
wound. 

The period of hospitalization of patients with 
injuries similar to the one described averaged 
four to six months or longer in some instances 
in the Armed Forces during World War u. 
Many of these patients were never returned to 
full duty. 

Admittedly, the present report concerns but 
one patient. The stay in the hospital was fifty- 
eight days. The opportunity to treat a patient 
with a similar injury may not occur for a pro- 
longed period. Since the results obtained in 
other types of infected wounds with strepto- 
kinase and streptodornase combined with ade- 
quate drainage have been so good, this instance 
is reported with the hope of encouraging others 
to use the treatment advocated. 
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SPONTANEOUS PATHOLOGIC FRACTURE 
OF THE CLAVICLE 


V. Epwarp CASELNOVA, M.D. 
Brooklyn, New York 


UCH has been written concerning spon- 
taneous pathologic fracture of the 
skeletal system but little or nothing is 

reported about such occurrences in the clavicle. 
Two such cases admitted to the Victory Me- 
morial Hospital within a period of about eight 
months are reported herein. As will be noted, 
the cases present several striking parallel 
features. 

Records reveal two cases of spontaneous frac- 
ture of the clavicle but these were due to 
gumma and not to metastases from a focus of 
malignancy. 

Geschickter and Copeland reported three 
cases of metastases to the clavicle from car- 
cinomas of the breast in 100 cases but none as 
pathologic fractures. In another statistical list 
of thirty-seven cases of bone metastases they 
report eight clavicle involvements from unde- 
termined primary malignant disease, but again 
not one is described as a spontaneous pathologic 
fracture. When hypernephroma or renal adeno- 
carcinoma are concerned, no clavicle involve- 
ments are reported although metastases of 
these tumors are reported in the humerus, 
spine, femur, pelvis, ribs, bone of foot, skull and 
sternum, in this order of frequency. From 
hypernephroma they report pathologic frac- 
tures involving the humerus (three), ribs (one) 
and femur (six). 


CASE REPORTS 


Case. J. G., a sixty-three year old male, 
was admitted to the Victory Memorial Hospital 
on October 28, 1946. The patient complained of 
severe sharp pain in the right shoulder and a 
lump in the right axilla. He stated that for the 
past five to six weeks he felt mild pains in the 
right armpit and collar bone. At the same time 
he became aware of the lump. The day before 
admission the pain suddenly became very se- 
vere while the patient tried to reach for a glass 
of water. 

Physical examination revealed blood pres- 
sure was 140/80. Thyroid was not enlarged. A 
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mass about the size of a hen’s egg was felt in 
the right axilla which was freely movable and 
quite tender. The mid-portion of the right 
clavicle was swollen and very tender to touch. 


Fic. 1. Case 1. Spontaneous pathologic fracture through 
the middle third of right clavicle due to adenocarcinoma 
of right adrenal gland. 


Lungs were negative; abdomen revealed no ab- 
normalities; prostate was normal. The rectum 
was negative to proctoscopy. 

Laboratory data revealed urinalysis was 
negative. Bence-Jones test with confirmatory 
tests were positive. Prostate smear was essen- 
tially negative. Serum phosphatase acid was 
1.5 units corrected, alkaline 11.2. 

Blood count was as follows: hemoglobin, 116 
per cent; red blood cells, 6,000,000; white blood 
cells, 6,500; polymorphonuclears, 76 per cent; 
stabs, 2 per cent; lymphocytes, 8 per cent; 
monocytes, 11 per cent; eosinophils, 2 per cent; 
basophils, 1 per cent; platelets normal. There 
appeared to be a secondary erythrocytosis and 
a relative increase in monocytes and polymor- 
phonuclears. The monocytosis suggested the 
possibility of malignancy. Wassermann test 
was negative. 
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Fic. 2. Case 1. Spontaneous pathologic fracture through the middle third of right clavicle due to adenocarcinoma 


of right adrenal gland. 


Fic. 3. Case 1. Spontaneous pathologic fracture through the middle third of right clavicle due to adenocarcinoma 
of right adrenal gland three weeks later after treatment (immobilization and x-ray therapy). 


Fic. 4. Case 1. Spontaneous pathologic fracture of 
outer third of left clavicle due to adenocarcinoma of 
right kidney. 


X-rays of the clavicle showed a pathologic 
fracture in the middle third of the right clavicle 
in good position. (Figs. 1, 2 and 3.) There was 
an area of bone erosion at site of fracture. No 
evidence of gross pathologic disorder in the lung 
parenchyma existed. Skull, vertebrae, pelvis, 
femur and genitourinary tract were negative. 
Intravenous pyelograms and retrograde pyelo- 
grams were done. 

At biopsy the mass in the right axilla was re- 
moved. Section consisted chiefly of tumor cells 


which were large. Cytoplasm was markedly 
vacuolated. Nuclei were large, granular and 
varied greatly in size and staining qualities. 
Mitotic figures were present. A striking feature 
was the arrangement of the cells in what ap- 
peared to be clumps giving a pseudo-alveolar 
structure. The lesion was probably metastatic, 
origin not determined at present, although 
adrenal, kidney and prostate were possibilities. 
Clear cell carcinoma of kidney was considered 
a possibility. 

The patient was discharged from the hospital 
on November 21, 1946. On December 18, 1946, 
the patient died at his home. 

At autopsy the outstanding findings were 
pigmentation of lower extremities; surgical 
scars on right anterior axillary folds; healing 
pathologic fracture right clavicle with neo- 
plastic mass extending along fascia to right 
axilla; scattered miliary growths on pleuras; 
peritoneal implants, jejunum invaded by one 
mass extending into lumen; liver studded with 
soft tumor masses I to 7 mm. in diameter; right 
adrenal replaced by a tumor mass 7 cm. in 
diameter; numerous retroperitoneal glands. 

The final diagnosis was adenocarcinoma of 
right adrenal gland with metastases. 

Case 1.” C. B., a white fifty-three year old 
female, was admitted to the Victory Memorial 
Hospital on June 27, 1947, complaining of a 
sharp severe pain in the left shoulder and collar 
bone which came on about two weeks before 
while she was raising a window. At that time she 
was being treated by her physician for shingles. 
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Physical examination revealed neck rigid and 
painful on rotation, exquisite tenderness over 
the outer third of left clavicle and sharp pain 
on motion of left arm. A large mass was pal- 
pable in right kidney region. 

Laboratory data were as follows: urinalysis 
negative, Bence-Jones test positive, red blood 
cells, 5,300,000, polymorphonuclears 68 per 
cent, lymphocytes 28 per cent, monocytes 4 per 
cent, Wassermann test negative, Rh positive— 
type A. Blood chemistry was non-protein nitro- 
gen 23, creatinine 1.6, urea nitrogen 6.0, glucose 
94, cholesterol 244 and total proteins 12. 

X-rays of the ribs showed bone absorption 
and erosion of fifth rib on left and right sides. 
X-rays of the chest showed the lungs were clear. 
There was a pathologic fracture of the outer 
third left clavicle. (Fig. 4.) Intravenous pyelo- 
grams revealed good filling of calyces, pelvis 
and ureter on left side. There was poor filling in 
the lower calyces on the right side. The right 
kidney was markedly enlarged. The diagnosis 
was intramedullary tumor, hypernephroma. 

During urologic consultation the patient 
gave no history of renal pain or hematuria. 

The right kidney was markedly enlarged, 
hard and movable. It appeared twice as large as 
the left kidney on the anteroposterior x-ray 
views, with poor filling calyces. The diagnosis 
was right renal tumor. 

Regardless of the fact that she had metastases 
and the outlook was hopeless, operation was 
advised to remove the right kidney in the hope 
that the tumor might be radiosensitive. The 
surgical pathologic condition was adenocar- 
cinoma of the right kidney. The histopathology 
was clear carcinoma of kidney. 

The specimen consisted of kidney measuring 
14 by 8 by 7 cm. One pole was replaced by a 
yellowish hemorrhagic tumor which both com- 
pressed and invaded the kidney. 
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Microscopically, the section showed a de- 
generated fragment of kidney tissue bordering 
on tumor area. The tumor consisted of large 
cells characterized by necrosis and hemorrhage. 
As treatment the left shoulder was immobilized; 
two blood transfusions were given and x-ray 
therapy to ribs and clavicle was instituted. The 
patient was discharged from the hospital and 
referred for further x-ray therapy to the out- 
patient department on July 7, 1947. On August 
16th the patient died at home. 


SUMMARY 


Two cases of spontaneous pathologic -frac- 
tures of the clavicle have been presented, one 
due to adrenal gland malignancy and the other 
to adenocarcinoma of kidney. 

It is noteworthy that in each case the onset 
was sudden and followed some slight use of the 
upper extremity although in each case a his- 
tory was given of moderate pain in the shoulder 
region for several weeks preceding the acute 
severe pain but not severe enough for the pa- 
tient to consult a physician. Here is indication 
that the metastases of the clavicle were present 
and the acute pain followed the final fracture. 

Noteworthy is also the fact that in neither 
case was there any complaint relative to the 
organ that was the primary focus of malignancy. 

Both patients expired within a period of 
about seven weeks from the time of discovery 
of the pathologic fracture of the clavicle. This 
would indicate that when metastasis has 
occurred in the clavicle, the disease is well 
advanced and the prognosis of early demise is 
warranted. 
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TRAUMATIC ANEURYSM OF THE INTERNAL MAMMARY 
ARTERY* 


Epwarp O. FINESTONE, M.D. 


New York, New York 


Ts literature is replete with reports of 


all types of aneurysms including pulsating 

hematoma, false aneurysm and arterio- 
venous fistula. These involve the aorta and 
peripheral vessels. In spite of the great number 
of war injuries reported, especially those that 
concern the chest, there is no report of any 
aneurysms involving the internal mammary 
artery. A careful search of the literature 
for the past twenty years fails to disclose 
any case similar to the one described in this 
article. 

The nearest approach to it in similarity is 
the case of a traumatic spurious aneurysm in- 
volving the intercostal artery. This case was 
reported by Guardascione* who described a 
severe contusion of the thorax in a man who 
was found to suffer fractures of the right second 
and third ribs near their costovertebral angles. 
He developed traumatic pleurisy and subcu- 
taneous emphysema for a short time following 
his injury. He resumed work after six weeks 
and died suddenly five months following his 
injury. At the time of death he had a profound 
hemoptysis. Autopsy revealed an aneurysmal 
sac which had penetrated into the right lung 
and had perforated into the bronchotracheal 
tree. The aneurysm was derived from the inter- 
costal artery at the site of the healed fracture 
of the second rib. 

Although several large series of war injuries 
involving the chest have been reported,!:?45 
only casual mention is made of any involve- 
ment of the internal mammary artery. This 
structure has been the site of injury in 4 per 
cent of all penetrating chest wounds during the 

The following case report derives interest 
from the fact that the diagnosis of traumatic 
aneurysm was made preoperatively. It also 
shows the various types of treatment indicated 
in three phases of the case, namely, (1) im- 
mediate treatment at the time of injury, (2) 
definitive treatment for the aneurysm and (3) 


subsequent decortication and treatment of the 
empyema. 

The patient was a twenty-eight year old 
colored male who entered the Sydenham Hos- 
pital on October 1, 1948, in a state of shock 
with multiple lacerations involving his face, 
arms, right kidney region and chest. All the 
lacerations were superficial, with the exception 
of the last. This laceration measured 114 inches 
in length and extended obliquely over the in- 
ternal end of the right fifth costal cartilage. 
There was not much bleeding from the wound. 
There was no sucking or subcutaneous emphy- 
sema. Examination of the chest revealed con- 
siderable dullness and flatness indicative of a 
hemothorax. This was confirmed by x-rays of 
the chest which revealed a hemopneumo- 
thorax occupying about half of the right chest 
cavity with a shift of the mediastinum to the 
left. 

The patient was in obvious shock, with a 
systolic blood pressure of 80. Diastolic pressure 
was not obtained. He presented minimal 
respiratory distress. After administration of 
500 cc. of plasma followed with 2,000.cc. of 5 
per cent glucose in saline intravenously, his 
general condition improved; his blood pressure 
rose to 90/60. There was some slight rigidity 
in the right upper quadrant of the abdomen. 
The impression was that the patient had suf- 
fered a penetrating stab wound of the right 
chest with hemopneumothorax incident to 
involvement of the intercostal vessels, the in- 
ternal mammary vessels or the lung. The signs 
in the right upper quadrant of the abdomen 
were deemed to be due to minimal trauma to 
the diaphragm or liver. The attending surgeon 
believed that conservative treatment was indi- 
cated since the respiratory and cardiovascular 
functions were not seriously disturbed and 
since the patient’s general condition improved 
and became well stabilized following supportive 
treatment on admission. 

Four days after admission check-up x-rays 


* From the Surgical Service of the Sydenham Hospital, New York, N. Y. 
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revealed a disappearance of the pneumothorax, 
but the fluid still occupied the lower half of the 
right chest. The lung was clear. The patient was 
feeling well. He suffered no pain, respiratory 
distress or fever. During the course of the first 
week aspiration of the right chest yielded only 
100 cc. of blood, most of which had clotted. 
One week following admission the patient 
arose from bed without permission and went 
to the lavatory. While straining at stool he sud- 
denly went into shock, with respiratory distress, 
rapid pulse and low blood pressure. Examina- 
tion of the chest now revealed an increase in the 


_ pleural effusion. This was confirmed by x-ray. 


There was a to and fro machinery murmur 
localized directly over the wound which had 
now healed. 

The patient was again given supportive 
therapy by means of intravenous fluids and a 
transfusion so that he recovered from shock 
after a period of a few hours. He now appeared 
pale with more rapid pulse and respiration, 
elevated temperature and the signs of increased 
fluid in the right chest. The impression was 
that he had suffered a secondary hemorrhage 
from a ruptured aneurysm of the internal 
mammary vessels, with increased pleural ef- 
fusion. Because of this red: signal it was deemed 
imperative to subject him to exploration rather 
than to continue to support him with trans- 
fusions and perform repeated tappings of the 
pleural cavity. 

Accordingly, on October 8, 1948, an opera- 
tion was performed for the ligation of an 
aneurysm of the right internal mammary 
artery. Since the general condition of the pa- 
tient was precarious and because further bleed- 
ing was anticipated, general anesthesia was not 
used. Under local anesthesia a vertical incision 
was made over the right rectus in the para- 
median line. The rectus muscle was retracted 
and the deep epigastric vessels ligated as high 
up as possible. The wound was then closed, 
except for the upper portion of the skin incision. 
Another incision was made vertically in the 
right parasternal line, beginning over the third 
costal cartilage, continuing it down almost to 
the wound. The third and fourth costal car- 
tilages were removed and the internal mam- 
mary vessels ligated as low as possible. By this 
procedure (of ligating the deep epigastric 
vessels in the abdomen and the internal mam- 
mary vessels above the laceration of the chest) 
the danger of hemorrhage from the aneurysm 
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was reduced to a minimum. Thereupon, an 
incision was made over the original laceration, 
connecting both upper and lower preliminary 
incisions. Here, a clot representing the spurious 
aneurysm was found. It was traced down to 
and underneath the right fifth costal cartilage 
which was resected over a distance of about 
3 inches. Up to this point the operation had 
been conducted under local anesthesia, without 
entering the right pleural cavity. Now because 
the clot was traced through the pleura the lat- 
ter was entered and a huge gush of blood was 
expelled. Between 1,500 and 2,000 cc. of old 
fluid blood were removed. When the wound 
was entirely dry, bleeding could now be seen 
coming from the internal mammary vessels 
beneath the margin of the sternum. The bleed- 
ing was not very active and this was ascribed 
to the preliminary ligations. The vessel above 
and below the bleeding site was secured by 
sutures taken through the intercostal structures 
above and below the fifth costal cartilage where 
it joined the sternum. 

The latter part of the operation was con- 
ducted under a small amount of general anes- 
thesia. There was no unusual respiratory dis- 
tress, the mediastinum being stabilized by 
traction on the lung. After complete evacuation 
of blood clots from the chest the lung was 
sutured into the margins of the wound which 
was completely closed. A stab wound was 
made in the right axillary line at the level of 
the eighth intercostal space and a Pezzer 
catheter introduced for underwater drainage. 

The patient made an uneventful recovery 
without respiratory distress. After daily in- 
stillation of penicillin through the Pezzer 
catheter, it was removed on the sixth postop- 
erative day. X-rays made a week following the 
operation showed a small amount of fluid with 
the lung clearing. The wound healed by pri- 
mary intention and the sutures were removed 
one week postoperatively. At this time only 
30 cc. of blood could be obtained by aspiration 
of the chest. In spite of antibiotics the fever 
persisted and after two weeks was septic in 
type. Three weeks postoperatively only 20 cc. 
of blood could be obtained by aspiration and 
it was deemed advisable to explore the chest. 
This was not carried out because the surgeon 
could not find any localized accumulation in the 
operating room and he did not think it wise to 
perform thoracotomy without a_ thorough 
localization of an accumulation of pus or blood. 
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One month following operation the patient 
was still running a septic course. X-rays showed 
fluid completely enveloping the right upper and 
lower lobes with a large loculated effusion ex- 
tending from the fourth rib to the diaphragm 
posteriorly. A week later a complete decortica- 
tion of the right lung was performed followed 
with underwater drainage. Cultures had been 
uniformly sterile except for one made at op- 
eration which showed Staphylococcus aureus. 
The patient did well following the decortication 
but a small residual empyema cavity developed 
which was drained on December 3, 1948, eight 
weeks following the original thoracotomy. 
Following this last operation the wound healed 
promptly and his respiratory function was com- 
pletely restored. 


SUMMARY AND CONCLUSIONS 


1. A case of traumatic aneurysm of the in- 
ternal mammary artery is presented. 
2. Although injury to the internal mammary 
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vessels follows in 4 per cent of penetrating 
wounds of the chest, no similar case has been 
recorded. 


3. The case reported herein is of interest be- 
cause a diagnosis was made preoperatively at 


the time of the secondary hemorrhage from 
the aneurysm. 


4. The various types of treatment indicated 
in the three phases of the case are described. 
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METASTASIS OF CARCINOMA OF STOMACH TO 
SUBMUCOSA OF RECTUM* 


J. E. ScHem, m.p. AND GegorGE CrILgE, JR., M.D. 
Cleveland, Obio 


three cases in which carcinoma of the 

stomach metastasized to the rectum. 
These metastases were not in the usual form 
of the rectal shelf or rectovesical pouch implant 
but were true lymphatic or hematogenous 
metastases to the wall of the retum. In two of 
the cases the patients were referred with a 
diagnosis of primary rectal carcinoma and 
digital examination revealed a stenosing, sub- 
mucosal infiltration which began at the ano- 
rectal ring and extended upward to involve the 
whole rectum. Proctoscopic examination re- 
vealed no ulceration, and superficial biopsies 
of the rectal mucosa showed nothing but 
edema. Deeper biopsies obtained under anes- 
thesia with the Silverman needle showed rectal 
wall infiltration by carcinoma simplex. In all 
cases carcinomas of the stomach were demon- 
strated. Because these lesions may simulate 
primary carcinoma of the rectum and because 
the true primary tumor in the stomach may 
give few if any symptoms, it is important to 
recognize the possibility that atypical infiltrat- 
ing lesions of the rectum may be metastatic. 


LD tree the past year we have observed 


CASE REPORTS 


Case 1. A sixty year old white woman had 
noted intermittent lower abdominal cramps for 
six months prior to admission. Five weeks 
before admission diarrhea alternating with 
constipation began and the cramping lower 
abdominal pain increased. The patient had 
lost 15 pounds. There were no complaints refer- 
able to the upper gastrointestinal tract and no 
history of rectal bleeding was elicited. 

On physical examination the positive findings 
were limited to the abdomen and the rectum. 
A smooth rounded mass was palpable in the 
upper abdomen which was thought to be liver. 
Rectal examination revealed a firm, fixed, 
stenotic mass which began at the level of the 
anorectal ring and involved the palpable por- 
tion of the rectum. 


* From the Cleveland Clinic and The Frank E. 
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Carcinoma of the rectum was suspected but 
superficial biopsies showed nothing but edema 
of the mucous membrane. A deeper biopsy was 
taken with a Silverman needle and this revealed 
carcinoma simplex infiltrating the mucosa. 
X-ray of the stomach showed extensive infiltra- 
tion by scirrhous carcinoma. 

Case u. A fifty-seven year old white 
woman was admitted to the Cleveland Clinic 
Hospital with a history of epigastric fullness 
and bloating of two years’ duration and of 
increasing constipation for one year. For the 
month prior to admission she had had diarrhea 
but the stools never contained blood. 

Physical examination revealed an emaciated 
woman who appeared acutely and chronically 
ill. A hard, fixed, epigastric mass which meas- 
ured approximately 10 cm. in diameter was 
found. There were multiple hard, deep nodules 
in both lower quadrants and moderate ascites 
was present. The rectovaginal septum and 
adnexae were completely infiltrated and fixed, 
and the rectum contained a bulky stenosing 
mass. Biopsy of the mucosa was not diagnostic 
but the sections obtained by the Silverman 
needle showed carcinoma simplex in the sub- 
mucosa and muscularis of the rectum. (Fig. 1.) 
No treatment was advised. The patient ex- 
pired after an operation at another hospital 
at which time scirrhous carcinoma of the 
stomach, subserosal pelvic and rectal infiltra- 
tion, and Krukenberg tumors of the ovary were 
demonstrated. 

Case. A fifty-four year old white woman 
entered the Cleveland Clinic Hospital on 
April 2, 1949, complaining of dysphagia for 
one year, severe pain in the epigastrium for six 
weeks and a weight loss of 30 pounds. Physical 
examination was essentially negative but gas- 
trointestinal x-rays revealed a neoplasm of the 
cardia. A thoracicoabdominal total gastrec- 
tomy was performed on April 4, 1949. 

On pathologic examination the ulcerating 
tumor was situated in the cardia on the lesser 
Bunts Educational Institute, Cleveland, Ohio. 
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curvature and measured 6 cm. in diameter. 
The histologic picture was one of undifferen- 
tiated carcinoma with marked intralymphatic 
infiltration of the submucosa 

In June, 1950, she noted constipation and a 
sense of rectal discomfort. In July examination 
revealed a large, bulky, stenosing, submucosal 
tumor mass in the rectum which began at the 
anorectal ring and involved the whole rectal 
segment. This was considered to be rectal 
metastasis and colostomy was recommended. 


COMMENTS 


The rectal metastasis in these cases does not 
represent merely a rectal shelf with secondary 
infiltration of the wall of the rectum. The in- 
filtration is diffuse, annular and is not neces- 
sarily accompanied with implantation of tumor 
on the peritoneal surfaces, as was proven in 
Case 1. Although the metastatic route has not 
been established, it seems likely that it pro- 
gresses by way of the lymphatics, perhaps by 
retrograde flow due to blockage of the lym- 
phatics above. 

Only a few cases with lesions of this type 
have been reported but in all there is a strik- 
ing similarity to the lesions reported here. In 
Heller’s case! the patient was thought to have 
primary carcinoma of the rectum and a com- 
bined abdominoperineal resection was _per- 
formed. Postmortem examination showed col- 
loid carcinoma of the stomach with histologic 
appearance similar to the rectal lesion. A 
significant finding was the presence of a 
mediastinal chylous retention cyst, which had 
blocked the thoracic duct and was presumed 
to have induced a retrograde lymphatic flow. 
Not only was the rectum involved but also 
there were multiple, annular, submucous, 
intralymphatic metastases throughout the 
small intestine. 

Dixon and Stevens? reported five patients, 
and Karstens and Bargen* two patients with 
diffuse infiltrating metastases to the colon 
from linitis plastica of the stomach. The nature 
of the disease was proven at autopsy in four 
of these cases. One of these patients had in- 
volvement of the rectum, and in the others 
the lesions were confined to the colon above 
the sigmoid. David‘ discussed intestinal spread 
of carcinoma of the stomach and reported a 
case similar to ours. 

The chief importance of this lesion is its re- 
semblance to primary carcinoma of the rectum 
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Fic. 1. Case ut. Carcinoma simplex invading sub- 
mucosa and lamina propria of rectum. X 70. 


and the danger that it may be treated as such. 
In Case 1 and 11 as well as in the reports of 
others?’* the primary symptoms were intestina 
and consisted of varying degrees of large bowel 
obstruction. The first patient had no com- 
plaints referable to the upper gastrointestinal 
tract. Two of the cardinal features of primary 
carcinoma of the rectum, namely, rectal bleed- 
ing and mucosal ulceration, were absent in all 
of our cases and this finding should lead one to 
suspect that the lesion is metastatic. 

On rectal examination there is stenosis and 
infiltration of the rectal wall. On proctoscopic 
examination, the mucosa is edematous but 
there is no ulceration or bleeding. Rectal 
biopsy by the usual method does not as a rule 
go deeper than the mucosa and hence fails to 
show the carcinoma which is infiltrating the 
deeper structures. It is therefore necessary 
either to take a deep biopsy with the patient 
under anesthesia or to obtain a biopsy with the 
Silverman needle. This instrument can be in- 
serted deeply through the rectal wall or para- 
rectally through the perineum and obtains a 
core of tissue from the deeper portions of the 
rectal wall. Routine rectal biopsy failed to 
reveal the lesion in all instances since the speci- 
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mens were superficial to the pathologic con- 
dition. The Silverman needle method of 
biopsy, we believe, is the best method of ob- 
taining deeper tissue sections. This procedure 
is well established as a method of biopsy of the 
liver and thyroid, and its application here 
further illustrates the importance of its inclu- 
sion in every surgeon’s armamentarium. 


SUMMARY 


1. Three instances of metastasis of carcinoma 
of the stomach to the rectum are reported. 

2. The lesions reported here are not the 
common rectal shelf but are submucosal 
metastases to the wall of the rectum. 

3. Since carcinoma of the stomach may give 
no upper abdominal symptoms and since the 


rectal symptoms and signs may simulate pri- 
mary carcinoma of the rectum, it is important 
to establish the true nature of all rectal lesions 
before recommending radical operations. 
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ACCORDING to Baronofsky et al., who performed gastrectomies on cats, 
more efficient emptying of the gallbladder occurs in their experiments when 
the Billroth 1 type of operation has been performed with a short duodeno- 
jejunal loop. The animals in which gastrointestinal continuity was restored 
by a long loop showed a less effective emptying of the gallbladders. This 
is important because the neutralizing effects of biliary and pancreatic secre- 
tions in patients with hyperacidity are very valuable in preventing the for- 
mation of ulceration after gastrectomy. Another valuable factor, of course, 
is the removal of a sufficiently large acid-bearing area of the stomach. 


(Richard A. Leonardo, M.D.) 
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CALCIFICATION IN SCIRRHOUS CARCINOMA 
OF THE STOMACH* 


Joun W. RosertTsON, M.D. AND SUYDAM OSTERHOUT, M.D. 


Philadelphia, Pennsylvania 
(of the stomach in scirrhous carcinoma 


of the stomach is rare. In a review of 

the literature only one proven case was 
found. Abel in 1939 observed calcification of 
the stomach by x-ray and found it to be present 
in scirrhous carcinoma at both celiotomy and 
autopsy. The present communication is the 
report of a proven case of calcification in 
scirrhous carcinoma of the stomach. 


CASE REPORT 


T. C., a seventy-five year old man of 
Hungarian descent, was admitted to Cleveland 
City Hospital in December, 1949, because of 
an easily palpable epigastric mass found on 
routine physical examination. He had been in 
an infirmary for many years because of partial 
blindness and deafness. There was no history of 
anorexia, nausea, vomiting, hematemesis, tarry 
stools or other symptoms referable to the gas- 
trointestinal tract. The patient stated that he 
had lost approximatly 50 pounds in the past 
ten years but he attributed this to his inability 
to eat because he had no dentures. There was 
no history of recent acceleration of weight loss. 

The patient had previously been admitted 
to this hospital in July, 1947, when a well dif- 
ferentiated epidermoid carcinoma was removed 
from the pinna of the left ear. There was no 
history of cancer or tuberculosis in his im- 
mediate family. 

On physical examination the patient was a 
well developed, poorly nourished man with 
normal temperature, pulse and respiration and 
a blood pressure of 140 systolic and 70 dias- 
tolic. The eyes showed peripheral corneal 
opacities and the right iris presented a V-shaped 
defect. There was no evidence of recurrent 
tumor of the left ear. The abdomen was flat 
and easily palpable. An irregular, slightly 
tender, firm mass giving a vague outline of the 
stomach was palpated in the epigastrium to the 
right of the midline. This mass moved slightly 
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with respiration but was fairly fixed. No other 
abdominal masses or organs were palpated. 
There was bilateral shotty cervical and supra- 


€ 


Fic. 1. Mottled poorly outlined shadow is shown to 
the right of and overlying the 2nd and 3rd lumbar 
vertebrae and represents calcification in the stomach 
wall. 


clavicular lymph nodes. The remainder of the 
physical examination was essentially negative. 

The red blood cell count was 3.4 million with 
12 gm. of hemoglobin and the white cell count 
was 9,000 with a normal differential. Urinalysis 
was normal. The blood urea nitrogen was 12.3 
mg., fasting blood sugar 99 mg. and calcium 
9 mg. per 100 cc. Total protein was 7 gm. 
per 100 cc. with 3.8 gm. of albumin and 3.2 
gm. of globulin. The blood amylase was normal. 
The blood Kline test was negative. Gastric 
analysis revealed no free hydrochloric acid, 
either before or after histamine. X-ray ex- 
amination of the chest was normal. A film of 
the abdomen showed a poorly outlined, mottled, 
calcific shadow in the epigastrium in the region 
of the described mass. (Fig. 1.) Gastrointestinal 
series showed moderate dilatation of the 
stomach and marked retention of barium. 
There was no filling defect. 


* From the Departments of Surgery and Pathology of Cleveland City Hospital and Western Reserve University 
School of Medicine, Cleveland, Ohio. 
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Fic. 2. Calcification in the distal half of the stomach. 


Ten days after admission symptoms of com- 
plete intestinal obstruction developed. Celiot- 
omy was performed and the anterior and pos- 
terior walls of the stomach were found to be 
infiltrated with neoplastic tissue; there were 
enlarged, firm regional lymph nodes. Because 
of the massive involvement of the stomach 
gastrojejunostomy could not be performed and 
a Stamm type jejunostomy with biospy of the 
stomach wall was done. The patient did well 
immediately after operation but died in sleep 
two days later. 

At autopsy the distal two-thirds of the 
stomach were markedly thickened, firm and 
rigid. The serosal surface was smooth, grey 
and glistening. On opening the stomach the 
contour of the lumen was preserved although 
it became increasingly narrow toward the dis- 
tal portion so that only a small opening was 
present at the pylorus. The mucosa was soft, 
pink and granular, no rugal folds being present 
in the distal two-thirds. Multiple transverse 
sections of the wall of the stomach revealed it 
to be markedly thickened throughout its distal 
two-thirds, measuring 3 to 4 cm. in its thickest 
portions. The cut surfaces were for the most 
part firm, pale yellow and homogeneous. 
Scattered throughout the thickened portions 
of the stomach were numerous irregular, poorly 
defined, white, granular foci of material which 
varied from 0.1 to 0.5 cm. in greatest dimension 
and which imparted a gritty sensation to the 
knife on section. None of these white foci was 
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found in the serosa or mucosa of the uninvolved 
stomach. Several firm, enlarged oriental lymph 
nodes were present along the greater curvature 
of the stomach, and on section of these nodes 
the surfaces were firm, homogeneous and pale 
yellow. Histologic examination of the stomach 
revealed a moderately well differentiated 
mucinous adenocarcinoma in which there were 
scattered foci of calcification and necrosis. 
Metastatic adenocarcinoma was present in the 
enlarged lymph nodes but no calcification was 
present. 

A high concentration of calcium was present 
on chemical analysis of the gritty, granular foci 
within the tumor. Roentgenogram of the ex- 
cised stomach again demonstrated the mottled 
calcific shadow reported in the abdominal x-ray 
of the patient. (Fig. 2.) 


COMMENTS 


Pathologic calcification in human tissues is 
usually seen as a result of one of two mecha- 
nisms: (1) abnormally high concentration of 
calcium or phosphate in the blood with precipi- 
tation of calcium phosphate in healthy tissue 
or (2) local tissue damage with precipitation 
of calcium phosphate in the presence of normal 
blood levels. That alkaline changes in the pH 
or an increase in the concentration of phos- 
phatase of the tissue may effect the predilec- 
tion for abnormal calcification is seen by the 
common occurrence of calcification in the lungs, 
gastric mucosa and renal tubules. Calcification 
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of healthy tissue as a result of an elevation of 
calcium or phosphate in the blood occurs in 
hyperparathyroidism and vitamin D intoxica- 
tion while calcification as a result of local tissue 
damage is observed in tissues showing necrosis, 
fibrosis, hyaline change and neoplastic growth. 

The presence of numerous foci of necrosis 
within the tumor in this case is probably sufli- 
cient to explain the local deposition of calcium. 
That this event occurred in the stomach is of 
interest since changes in local tissue pH influ- 
ence the deposition of calcium. However, this 
latter factor was probably not of much sig- 
nificance in this case since gastric analysis re- 
vealed impaired secretion of free acid. 


SUMMARY 


A case of mucinous adenocarcinoma of the 
stomach wall with marked calcium deposition 
is described. An unusual degree of necrosis was 
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also found throughout the tumor and it is sug- 
gested that this case is an instance of calcifica- 
tion in necrotic tissue. Clinically, the case was 
of interest because of the unusual roentgenolgic 
appearance of the gastric cancer. 
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acute conditions of, 189 

injuries to, 427 

non-penetrating trauma to, 434 
Abdominal colostomy, 64 
Abscess 

diverticular, of sigmoid, 715 

postappendiceal, 176 

ruptured adnexal, 507 

subphrenic, in trauma, 412 
ACTH and cortisone in surgery, 374 
Adductor magnus, arteriopathy of loop of, 723 
Adenoma, islet cell, 165 
Ampulla of Vater, carcinoma of, 20 
Analgesia after anorectal surgery, 185 
Anchor sacral rest in fractures, 308 
Anesthesia 

cardiac arrest during, 135 

hypotensive (E.), 1 

surgical (BoB.), 93 
Aneurysm 

in war wounded, 471 

traumatic, of internal mammary artery, 824 
Ankle joint, fractures about, 674 
Anorectum 

pathologic conditions of, 686 

surgery of, 185 
Antibiotics in acute abdominal conditions, 189 
Antithrombin titer in pancreatic cyst, 538 
Anuria, prevention of, 92 
Appendicitis, acute, in geriatric patients, 773 
Arteries, main, injuries to, 480 
Arteriopathy, stenosed, of Hunter canal, 723 
Artery, mammary, traumatic aneurysm of, 824 
Atresia, congenital, of sigmoid, 605 
Avulsion, massive, of skin, 359 
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Biopsy 
needle, Silverman, 83 
sponge, for cancer of rectum, 664 
Bladder fistulas, 671 
Bleeding, uterine, in pregnancy, 500 
Blood volume 
deficits in carcinoma of colon, 170 
restoration of, 453 
we Boeck’s sarcoid and carcinoma, 201 


Bone 

ae gelatinized, in skeletal trauma, 332 
tag grafts, sliding, of tibia, 287 
Brin? human compact, strength of, 326 
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Bone transplanting to mandible, 633 
Boot, walking, plaster of paris, 281 
Burns 

management of, 746 

of eyes, 615 

of mouth, 619 

of sose, 617 
Buttocks, tumors of, 181 


>i in scirrhous carcinoma of stomach, 830 


Cancer 

of head and neck, operations in, 734 

of rectum, diagnosis of, 664 
Carcinoma 

and Boeck’s sarcoid, 201 

metastatic, 115 

of ampulla of Vater, 20 

of colon, 170 

of fallopian tube, 595 

of gallbladder, 212 

of prostate, proctologic manifestations of, 491 

of stomach, diagnosis of, 524 

metastasis of, to rectum, 827 

primary, of fallopian tube, 35 

scirrhous, calcification in, 830 ' 
Cardiac arrest, 135 
Cardiorespiratory failure, 127 
Clamp, single, for gastrointestinal surgery, 242 
Clavicle, pathologic fracture of, 821 
Colon 

carcinoma of, 170 

excision of, 812 

perforation of, 107 

tumors of, 55 
Colostomy 

abdominal, 64 

construction and care of, 807 

Cortisone and ACTH in surgery, 374 
Cysts 

branchial, 3 

pancreatic, antithrombin titer in, 538 


cream in preoperative skin preparation, 
308 
De Quervain’s tendovaginitis, 691 
Detergent in preoperative skin preparation, 398 
Dise 
herniated intervertebral, 173 
lumbar, herniation of, 531 
Dislocations 
of os coxae, 300 
of shoulder joint, operation for, 761 
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Diverticulum 
duodenal, 9 
Meckel’s, and omphalomesenteric duct, 680 
pharyngeal, resection of, 580 
Drainage 
transrectal, in postappendiceal abscess, 176 
tubes, collection of fluid from, 805 
Duodenum 
diverticula of, 9 
lesions of, 434 


_ in postoperative pain, 549 


Elbow and elbow prosthesis, 271 

Emboli, fatal pulmonary, 47 

Embolism, pulmonary, and venous thrombosis, 556 
Enuresis, diurnal, 235 

Esophagus, thoracic, rupture of, 225 

Ewing’s tumor in infancy, 584 

Excision of right colon, 812 

Extirpation, uterovaginal, for procidentia, 192 
Extravasation, traumatic intracranial, 460 
Extremity, upper, prostheses for, 257 

Eyes, burns of, 615 


tube 


carcinoma of, 35 

primary carcinoma of, 595 
Femur, supracondylar fractures of, 313 
Fingers 

bandaging of, 570 

sarcoma of, 112 
Fires and explosions in hospitals, 527 
Fistulas 

atraumatic arteriovenous, 471 

branchial, 3 

cholecystoduodenal, 228 

of bladder, 671 
Fluid collection from abdominal drainage tubes, 805 
Forceps, intestinal, ‘cover for, 571 
Fractures 

about ankle joint, 674 

femoral neck and intertrochanteric, 308 

of femur, 313 

of mandible, 622 

of os calcis, 279 

pathologic, of clavicle, 821 

second aid treatment of, 252 

T and Y, of humerus, 265 


Co protractor in fractures, 308 


Gallbladder 

carcinoma of, 212 

obliteration of, 228 

papilloma of, 161 
Ganglionectomy, lumbar sympathetic, 695 
Geriatrics, appendicitis in, 773 
Glenohumeral joint, inferior relations of, 321 


Grafts 
cutaneous, to litter mate animals, 352 
sliding bone, of tibia, 287 

Gynecology, rectal examination in (E.), 489 


operations in cancer of, 734 

vascular tumors of, 640 
Heart disease 

and pregnancy, 72 

congenital, 755 


Hematemesis, phrenemphraxis for the control of, in 


hiatal hernia, 567 

Hematotrachelos, 610 
Hernia 

femoral, 767 

incarcerated hiatal, 567 

inguinal, 391, 653 

recurrent indirect, 565 
Herniation of lumbar disc, 531 
Humerus 

loss of lower third of, 271 

T and Y fractures of, 265 
Hunter canal, stenosed arteriopathy of, 723 
Hyperinsulinism with islet cell adenoma, 165 


See perforations, 403 


Incision 
for excision of right colon, 812 
transverse abdominal, 86 
Infant, perforation of colon in, 107 
Infarction of undescended testicle, 233 
Injuries 
after radiation therapy, 342 
associated with pancreatitis, 409 
multiple severe complex, 703 
to extraperitoneal part of rectum, 817 
to main arteries, 480 
Instrument tray for operating table, 246 
Intestinal intubation, simplification of, 516 
Intestine, obstruction of, 794 


absence of, 238 
disease, polycystic, incidence of, 787 
Knee fusion, intramedullary fixation in, 291 


Tae induction of, 117 


Lesions of duodenum and pancreas, 434 
Lipoma, submucous, of stomach, 32 
Lumbar disc, herniation of, 531 

Lung, carcinoma of, 115 


bone transplanting to, 633 
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Mastitis, plasma cell, 711 
Maxillofacial surgery (E.), 613 
Meckel’s diverticulum and omphalomesenteric duct, 
680 
Medical education by a teacher of medicine, 573 
Meniscectomy for derangement of temporomandibular 
joint, 364 
Metastasis 
of carcinoma of lung to thumb, 115 
of stomach to rectum, 827 
Metatarsalgia, Morton’s, 209 
Mid-forceps operations, 143 
Mobilization, early, in fractures, 279 
Mole, hydatidiform, 120 
Morton’s metatarsalgia, 209 
Mouth, burns of, 619 


operations in cancer of, 734 
vascular tumors of, 640 
Needle 
biopsy, 83 
holder, 248 
Nephrocalcinosis, 26 
Neuroma, interdigital, 209 
Non-union of femoral fractures, 313 
Nose, burns of, 617 
Nutrition, parenteral, in poor risk surgical patient, 50 


clinics, 72 


Heart disease and pregnancy, 72 
Venous thrombosis and pulmonary embolism, 556 
Obstruction, intestinal, 794 
Oleogranulomas of rectum, 496 
Omphalocele without a sac, 240 
Omphalomesenteric duct, persistent, 680 
Operations 
in cancer of head and neck, 734 
mid-forceps, 143 
Os calcis fractures, 279 
Os coxae, dislocations of, 300 
Ovary, pregnancy in, 41 


postoperative, efocaine in, 549 


Pancreas 

cyst of, antithrombin titer in, 538 

lesions of, 434 
Pancreatic ducts, reflux of bile into, 781 
Pancreatitis, traumatic, and associated injuries, 409 
Papilloma of gallbladder, 161 
Parotid gland tumors, 648 
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of pouch of Douglas, 403 
Peritonitis, ruptured adnexal abscess with, 507 
Petrolatum, rectal instillation of, 496 
Pharynx, diverticulum of, 580 
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Phrenemphraxis for control of hematemesis, 567 
Plasma 

cell mastitis, 711 

preparation for surgical use, 544 
Plaster of paris walking boot, 281 
Polycystic kidney disease, familial incidence in, 787 
Pouch of Douglas, perforations of, 403 
Pregnancy 

and heart disease, 72 

ovarian, 41 

uterine bleeding in, 500 
Frimiparas, elderly, 155 
Procidentia, extirpation for, 192 
Proctoscopic table, go 
Progynon in propylene glycol, 117 
Prolapse, massive rectal, 68 
Propylene glycol, progynon in, 117 
Prostate, carcinoma of, 491 
Prosthesis 

elbow, 271 

upper extremity, 257 
Protractor, Gallagher, in fractures, 308 


een therapy, excessive, 342 


Rectovesical pouch, abscess in, 176 
Rectum 
cancer of, 664 
examination of, in gynecology (E.), 489 
injuries to, 817 
oleogranulomas of, after instillation of petrolatum, 496 
prolapse of, 68 
tumors of, 55 
Resection of pharyngeal diverticulum and _ tension 
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Retractor, anchored mechanical, 717 
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Sarcoma 
of testis, 589 
osteogenic, of finger, 112 
Screen, anesthetic, 247 
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and convalescence in elderly, 379 
early recognition of, 382 
Shoulder joint, dislocation of, 761 
Sigmoid 
abscess of, 715 
congenital atresia of, 605 
Sigmoidoscopy and perforations of pouch of Douglas, 
403 
Skin 
massive avulsion of, 359 
preoperative preparation of, 398 
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Stomach 
carcinoma of, 524 
and metastasis to rectum, 827 
lipoma of, 32 
scirrhous carcinoma of, and calcification, 830 
Stump traction, ambulatory, 815 
Surgeon’s gown and surgical drape (E.), 125 
Surgery 
ACTH and cortisone in, 374 
anorectal, 185 
cardiac arrest during, 135 
evacuation of stomach before, 396 
for inguinal hernias, 653 
for injuries to main arteries, 480 
gastrointestinal, clamp for, 242 
in congenital heart disease, 755 
low back, 276 
maxillofacial (E.), 613 
urologic, incisions in, 86 
Surgical 
conscience (E.), 721 
teaching hospitals (E.), 249 


proctoscopic, go 


Tendovaginitis, De Quervain’s, 691 
Testicle, intraperitoneal undescended, 233 
Testis, sarcoma of, 589 
Thrombosis 

mesenteric venous, 205 

venous, and pulmonary embolism, 556 
Thumb 


metastasis of carcinoma to, 115 
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reconstruction of, 347 
Tibia, sliding bone grafts of, 287 
Transfusion 

intra-arterial, 453 

technic in anuria, 92 
Trauma 

abdominal, non-penetrating, 434 

and inguinal hernia, 391 

skeletal, gelatinized bone in, 332 

subphrenic abscess in, 412 
Treatment, second aid, of fractures, 252 
Tube for evacuation of stomach before surgery, 396 
Tumor 

Ewing’s, in infancy, 584 

multiple primary malignant, of colon and rectum, 55 

of buttocks, 181 

of parotid gland, 648 

vascular, of head and neck, 640 


bleeding of, in early pregnancy, 500 

didelphys with absence of kidney, 238 

rhabdomyosarcoma and adenocarcinoma in, 600 
Urology in Egypt (BoP.), 215 


om problems, round table discussion on, 484 


Vasospasm, traumatic, 468 


suction tubes, holder for, 572 
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Precision control ; 
fluid flow 
with just 

one hand 


With just one hand—bend the tube—grasp clamp With the same hand 
as illustrated and bend sharply over thumb nail. —continue to bend clamp into 
Plastic clamp won't slip, break, or cut tubing. closed position. 


With the same hand— adjust rate of flow by 
bending clamp to desired angle...as many times 
as you want without loss of precision. 


Another Cutter first—the new Safticlamp is built right into 
every Cutter expendable set. The Safticlamp is where you want 


it, when you need it ...saves valuable time. Safticlamp is an- Saftic | a mM D 


other Cutter contribution to simplified routine — another reason 


shy you Simplify for Safety with Cutter. j 
CUTTER LABORATORIES + BERKELEY, CALIFORNIA 
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SULFATE 


... for Gram-negative infections caused 
or complicated by Ps. aeruginosa (Bact. 
pyocyaneum) , Polymyxin B Sulfate, Pfizer is 
supplied in the following forms: 


Parenteral 


POLYMYXIN B SULFATE, PFIZER, STERILE is in- 
tended for intramuscular or intrathecal ad- 
ministration in hospitalized patients only. 
(Vials containing 500,000 units—equivalent 
to 50 mg.) 


Topical 

POLYMYXIN B SULFATE, PFIZER, STERILE for 
use as a dusting powder, for preparation of 
topical ointments, wound dressings, etc. 
(Vial containing 200,000 units—equivalent 
to 20 mg.) 

POLYMYXIN B SULFATE, PFIZER, OINTMENT for 
localized skin infections, burns, etc. (14 oz. 
tube providing 20,000 units per gram—equiv- 


alent to 2 mg.) 


Antibiotic Division, Chas. Pfizer & Co., Brooklyn 6, N. Y. 
World’s Largest Producer of Antibiotics 


TERRAMYCIN ® PENICILLIN ® STREPTOMYCIN ® DIHYDROSTREPTOMYCIN ® COMBIOTIC ® BACITRACIN ®© POLYMYXIN 
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To cope with emergencies... 
a needed item for the physician’s bag 


Anesthesia requirements in accidents and other emergencies make 
VINETHENE a desirable item in every physician’s bag. VINETHENE is 
a practical inhalation anesthetic for short periods of anesthesia. 
Administered by open-drop technic, it induces anesthesia rapidly 
and blandly, and is characterized by prompt recovery with a 


minimum of postoperative nausea. 


Literature on request 


VINETHENE 


(Viny! Ether for Anesthesia U.S.P. Merck) 
AN INHALATION ANESTHETIC FOR SHORT OPERATIVE PROCEDURES 


Research and Production 
for the Nation’s Health 


RAHWAY, NEW JERSEY 
in Canada: MERCK & CO. Limited -—Montreal 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technic, Two Weeks, . GYNECOLOGY—Intensive Course, Two Weeks, starting June 16 
starting June 16, August 4, August 18. Vaginal Approach to Pelvic Surgery, One Week, starting 
Surgical Technic, Surgical Anatomy & Clinical Surgery, Four September 22, November 3 
Weeks, starting September 8, October 20 OBSTETRICS—Intensive Course, Two Weeks, starting September 
Surgical Anatomy & Clinical Surgery, Two Weeks, starting 29, November 3 
June 16, September 22 PEDIATRICS—Informal Clinical Course every two weeks 


Surgery of Colon & Rectum, One Week, starting September 15, 
October 13 MEDICINE—Electrocardiography & Heart Disease, Two Weeks 


starting July 14 
HEMATOLOGY, One Week, starting June 16 


Gastroscopy & Gastroenterology, One Week Advanced Course, H 
September 8 June 23 


General Surgery, One Week, starting October 6 UROLOGY—I oe Two Week —s her 8 
Genera! Surgery, Two Weeks, starting October 6 


Breast & Thyroid Surgery, One Week, starting June 23 ‘Ten Days, every works 
Esophageal Surgery, One Week, starting June 23 DERMATOLOGY~—Intensive Course, Two Weeks, _ starting 
Thoracic Surgery, One Week, starting October 20 October 13 

Fractures & Traumatic Surgery, Two Weeks, starting June 16 Informal Clinical Course, every two weeks 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address Registrar, 707 South Wood Street, Chicago 12, Illinois 


Gallbladder Surgery, Ten Hours, starting June 16, October 20 
Basic Principles in General Surgery, Two Weeks, starting 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


OBSTETRICS AND SURGERY and 
GYNECOLOGY ALLIED SUBJECTS 


A full time course. In Obstetrics: lectures, prenatal clinics; 
witnessing normal and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures, touch clinics; witnessing 
operations; examination of patients pre-operatively; follow-up in 
wards post-operatively. Obstetrical and gynecological pathology. 
Anesthesia. Attendance at conferences in obstetrics and gyne- 
cology. Operative gynecology (cadaver). 


FOR THE GENERAL 
PRACTITIONER 


Intensive full time instruction covering those subjects which are 
of particular interest to the physician in general practice. Funda- 
mentals of the various medical and surgical specialties designed 
as a practical review of established procedures and recent ad- 
vances in medicine and surgery. Subjects related to general 
medicine are covered and the surgical departments participate in 
giving fundamental instruction in their specialties. Pathology and 
radiology are included. The class is expected to attend depart- 
mental and general conferences. 


Acombined surgical course comprising general surgery, traumatic 
surgery, abdominal surgery, gastrcenterology, proctology, 
gynecological surgery, urological surgery. Attendance at lectures, 
witnessing operations, examination of patients pre-operatively 
and post-operatively and follow-up in the wards post-operatively. 
Pathology, radiology, physical medicine, anesthesia. Cadaver 
demonstrations in surgical anatomy, thoracic surgery, proctol- 
Ogy, orthopedics. Operative surgery and operative gynecology 
on the cadaver; attendance at departmental and general con- 
ferences. 


ANESTHESIA 


A three months full time course covering general and regional 
anesthesia, with special demonstrations in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in in- 
travenous anesthesia, oxygen, therapy, resuscitation, aspiration 
bronchoscopy; attendance at departmental and general con- 
ferences. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 


THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 
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LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
AS EMPLOYED in the Department of Peripheral Vascular Diseases—New 
York Polyclinic Medical School and Hospital. 


This technique is based on a 3 point program = 


(ty Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


(2) Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


DOMEBORO TABS is listed as “BUROW’S & Overcome venous insufficiency, 


SOLUTION-DOMEBORO TABS”, on Page 376,. end edeme by 

in the “Manual of Dermatology’’—issued un- ¥ S, 

der the auspices of the National Research BANDAGE (Us Stag 

Council and is recommended to be used wher- na’s Boot) around the entire leg Inc hea yy, 
ever Burow’s Solution is indicated. to supply compression. ” fey ‘20 Ton, 


\@) DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y. 
Mokers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 


Bach Issues Wanted 


(MUST BE IN PERFECT CONDITION ) 


THE AMERICAN JOURNAL OF SURGERY 


will pay 


$1.00 per copy for the following issues: 


November 1, 1950 
January 1950 
January 1948 


Send to 


THE AMERICAN JOURNAL OF SURGERY, Inc. 
49 West 45th Street New York 36, N. Y. 
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MEMBERSHIP IN A 


Editor 
Alexander B. Gutman, N.Y.C. 


Advisory Board 
David P. Barr, N.Y.C. 


Arthur L. Bloomfield, 
San Francisco, Calif. 


Eugene A. Stead, Durham, N.C. 
Joseph T. Wearn, Cleveland, O. 


Associate Editors 
Herrman L. Blumgart, Boston 
Harry Gold, N.Y.C. 
A. McGehee Harvey, Baltimore 
George H. Houck, Palo Alto 
Chester S. Keefer, Boston 
T. Grier Miller, Philadelphia 
Walter L. Palmer, Chicago 
Oswald H. Robertson, Stanford 
Ephraim Shorr, N.Y.C. 
George W. Thorn, Boston 
William S. Tillett, N.Y.C. 
Roy H. Turner, New Orleans 
Russell M. Wilder, 

Bethesda, Md. 
M. M. Wintrobe, Salt Lake City 
W. Barry Wood, St. Louis 
John B. Youmans, Nashville 


THE YORKE PUBLISHING COMPANY, IN¢. 
also publishers of The American Journal of Surgery 


SUBSCRIPTION ORDER FORM 


THE AMERICAN JOURNAL OF MEDICINE 
49 West 45TH StrREET, NEw York 36, N.Y. 


Please enter my subscription to the new monthly journal, THE AMERICAN JOURNAL 
or Mepicine. Subscription U.S.A. $12 per year. $14 Canada, $15 Foreign 


NAME ADDRESS. 


CITY. STATE 
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Efocaine is an original 
development.t Itis a solution 
of procaine and butyl 
aminobenzoate in a stable, 
water-miscible, non-oily _ 
vehicle. Injected pre- __ 
or postoperatively, contact 
with tissue fluids causes 
immediate deposition of the _ 
anesthetic agents toforma 
crystalline depot. This is 
absorbed slowly providing 
continuous sensory nerve 
anesthesia at the operative | 
site for from 6 to 12 days 
or longer. 


IN ANO-RECTAL, CHEST, 
ABDOMINAL AND MINOR SURGERY 


Clinically proved on 
hundreds of patients, 
Efocaine is free from the 
hazards of encapsulation, 
abscesses, foreign body 
reactions, tissue slough or 
other adverse effects of 
oil solutions, 


A DEPOT SOLUTION FOR 
PROLONGED LOCAL ANESTHESIA 


Comparison of Postoperative Postoperative Narcotics Virtually Eliminated 


postoperative narcotic needs.? 


E.tocaine | 


safe + non-oily « aqueous-miscible « contains nc vasoconstrictors 


Supplied in 20-cc. multiple-dose vials through your usual source of supply. 
LITERATURE ON REQUEST 


tlason, A. H., and Shaftel, H. E.: A New Approach to the Problem 
of Postoperative Pain, Am. J. Surg. 83, (April) 1952. 


; 


*75 VARICK STREET. NEW YORK 13,N. Y. 


*T.M, tPatent applied for 


Narcotic Needs A comparison of 87 Efocaine-treated patients (14 different 
Efocaine Group surgical procedures) with an equal number of untreated patients 
and Control Group 3 _ showed that Efocaine effects a remarkable reduction in 


MORPHINE SULFATE , CODEINE MEPERIDINE 


40 40 25,000 
30 30 — 
i 5,000 
20 20 
0.000 
10 10 5 000 
0 0 0 
Grains Control Efocaine Control Efocaine Controi Efocaine 
Group$ Group Grains Group Group MGMS. Group Group 
$Total drug requirements of analogous surgefy obtained from hospital records. 
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BIG Clinic Help SMALL 
SMITH 


Selective Retractor 


(PATENT PENDING) 


The Smith Retractor 
does ALL the retracting 


COMPLETE DESCRIPTION ON REQUEST 
EXCLUSIVE DISTRIBUTORS 


An 
is the fact that you need 
ORDER DIRECT FROM: only ONE assistant. 


_ MAKERS OF SURGEONS’ 


104 AVENUE BOSTON! MASSACHUSETTS. 


UNVARYING QUALITY 


Because of the meticulous care with which Deknatel 
Surgical Silk is manufactured, the sutures you use 
today—tomorrow— next year—will be of the same 
uniformity of diameter, tensile strength, pliability. 
Further, its non-capillary, non-oxidizing, non-slip- 
pe re qualities will be identical—suture after suture, 

after yard, spool after ye This unvarying 
aiieg has built a reputation for dependability that 
has resulted in steadily increased use of Deknatel 
Silk Sutures by the surgical profession, year after 
year, for more than 20 years. J. A. Deknatel & Son, 
Queens Village 8, L. I., New York. 


Sold by Surgical-Hospital Supply Houses. 
DEKNATEL surcicat sutures 
i id The First and Still The First 
OTHER DEKNATEL PRODUCTS—DEKNATEL SURGICAL NYLON, MINIMAL-TRAUMA NEEDLES WITH ATTACHED SUTURES, NAME-ON BEADS 


> 
eee 
rae 
Pi i 
LE. ZY | 
4% 
is 
| 


6élst YEAR OF PUBLICATION 


The Leading Independent Surgical Journal 
PRESENTS THE PAPERS OF... 


The American Association 
for the Surgery of Trauma 
e 
The American Proctologic Society 


The American Society of Maxillofacial Surgeons 


OTHER REGULAR FEATURES... 


The Obstetric Clinic 
Modern Operative Technics 
Practical Surgical Suggestions 

Streamlined Articles 


START YOUR SUBSCRIPTION WITH THIS ISSUE 


The American Journal of Surgery 
49 West 45th St., New York 36, N. Y. 


Please enter my subscription to The American 
Journal of Surgery. Yearly $12.00 U.S.A.— 
$14.00 Canada & Pan American Countries— 
$15 Foreign 


Continuous suction at the bedside is 
simple and convenient with this light, 


portable and compact apparatus. 


Constant negative pressure is assured 


by a pressure lock. 


Overflow prevented by automatic valve 


shut-off. 


Continuous operation without over- 


heating. 


Capacity of 0 - 150 mm. Hg. 


Quiet in operation. 
Weighs only 11 pounds. 


Price, $95.00 f.0.b. factory. Sold 
through surgical supply dealers. 


THE BURDICK CORPORATION 


MILTON, WISCONSIN 
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annual meeting of The American 
Proctologic Society will be held at the 
Schroeder Hotel, in Milwaukee, Wisconsin, 
June 4 to 7, 1952. 


HvE you ever wanted to prescribe a cer- 
tain drug but, for the life of you, you 
cannot remember its name? In fact you do not 
know whether it is a liquid, a tablet or a cap- 
sule. You wrack your brain, but give up in the 
end and prescribe something else. If you have 
a desire to have a handy volume which lists all 
modern drugs in every form and provides three 


‘indices to render easy accessibility to any 


specific drug: a therapeutic index, a manufac- 
turers’ index and a general or all inclusive 
index, you will get all this and more in the 5th 
Edition of the Modern Drug Encyclopedia and 
Therapeutic Index. 

Edited by Marion E. Howard, m.p., F.A.C.P., 
Associate Clinical Professor, Department of 
Internal Medicine, Yale University School of 
Medicine, this edition has been completely 
rewritten and reset. Descriptions of 1,475 
newly introduced drugs, biologicals and al- 
lergens have been added in order to keep 
abreast of important therapeutic advances. A 
preparation is described, its action and uses 
are outlined, the method of administration is 
told and the form of supply given. The trade 
name with the name of the manufacturer head 
each product. Obsolete preparations have been 
deleted, unreasonable claims have been omitted. 
Generous cooperation of the many contributing 
drug companies has provided the material 
necessary to bring this edition up-to-date. It is 
a large book—1,431 pages. Every edition has 
had a deservedly large sale and this present 5th 
edition, we hear, is a truly best seller. Any 
physician who purchases a copy of the Modern 
Drug Encyclopedia and Therapeutic Index will 
quickly agree he made a necessary and wise 
buy. It is published by Drug Publications, 
Inc., New York. $14.00. 


¢ our early days we discovered Williams’ 
“Obstetrics.” It was one of the pleasant 
surprises in the building of a medical library. 
We thought Williams was head and shoulders 
over all other scientific writers; we still think 
his book a classic. After Williams died (he did 
six editions), Stander, who was trained by 


Williams, occupied the Chair at Cornell. He 
brought out the seventh edition and practi- 
cally rewrote it. In Stander’s time many new 
advances had been made which were unknown 
to Williams. Stander’s work was exceptionally 
fine, beautifully written, and admitted by 
almost everyone to be in Williams’ class. He 
did three editions. After Stander’s death, 
Nicholson J. Eastman, Professor of Obstetrics 
at Johns Hopkins University, brought out the 
tenth edition. In his preface he says, in part, 
“The purpose of this volume is to set forth in a 
comprehensive manner the principles and the 
practice of modern obstetrics for both medical 
student and practitioners . . . the many im- 
portant advances in the science and art of ob- 
stetrics over the past decade have dictated the 
inclusion of a large amount of new material and 
as a consequence, approximately 55 per cent 
of the present text and over one-third of the 
illustrations are new.” 

There is no need to dwell on the contents. 
Suffice it to say this volume has everything a 
student or the mature-minded obstetrician 
could wish for. Eastman, an able craftsman, 
has written an outstanding work. One senses 
the author is an eminent authority, which in 
truth he is. In our judgment this edition is by 
far the best to date. It, too, is beautifully 
written. The illustrations are far above average; 
a bibliography is found at each chapter ending; 
the book is 1,176 pages long, has 659 figures 
and an index. Williams’ ‘‘Obstetrics” has been 
popular throughout the years and has enjoyed 
a wide distribution in medical schools and 
among practicing physicians. This edition, 
written by Eastman, is sure to continue that 
popularity and deserves to be in the library 
of everyone who “does obstetrics.” It is pub- 
lished by Appleton-Century-Crofts, Inc., New 
York. 


4 tee Research Foundation of the State 
University of New York has received a 
grant of $2,500 from Cibafj Pharmaceutical 
Products, Inc., Summit, New Jersey, to con- 
tinue the support of work begun in endocrinol- 
ogy by Dr. Charles W. Lloyd, Assistant Profes- 
sor of Obstetrics, at the State University 
College of Medicine at Syracuse. Dr. Lloyd is 
doing research work in hormonal factors in- 
volved in water excretion, particularly with 
patients having abnormal water retention. 


(continued on page 44) 
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The Surgeon's Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS 


Plastic Instruments - Ear, Eye, Nose & Throat 
Lempert Set - Orthopedic - Diagnostic 


Treasurer 


COCHRANE PHYSICIANS’ SUPPLIES, INC. 
133 East 581TH Street New York 22, N. Y. 


PRECISION - ENGINEERED 
SURGICAL INSTRUMENTS AND 
ORTHOPEDIC APPLIANCES 


acme 


engineering company, inc. 
P. O. BOX 2279 
GREENSBORO, NORTH CAROLINA 
WRITE TODAY FOR FREE CATALOG 


had 
Natural or Flesh Colored 


Adhesive Cotton E-L-A-S-T-I-C Bandage 


Contra” —sanoact 


skin protecting medicated 
Write for Literature and Reprints 


MFRS. OF ELASTIC BANDAGES AND DRESSINGS 


Wedical Fabrics Co., Tue. 


10 Mill Street 


Paterson 1, N. J. 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 
NOW 
AVAILABLE 
GOLDBERG METACAR- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 


acarpal Fractures including the 
Thumb. 


Write for Literature and Reprints. 


AMERICAN ORTHOPEDIC APPLIANCES 
P. O. Box 31 Sprinoriztp, Mass, 


STRYKER 
BONE 
SAW 


Oscillates at high speed, 
assuring unusual safety and con- 
venience. Five interchangeable blades cut 
on forward and backward strokes . . . never catch in 
drapes or sponges . .. or hurl blood. Blades adjust 
to three positions. Built to highest standards of quality 
and performance. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


RADIUM 


RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


SPONGE BIOPSY FOR CANCER DIAGNOSIS 


(Method of Dr. S. A. Grapstone) 

Sponge Biopsy is simple, rapid, painless, reliable. 
Sponge Biopsy facilitates diagnosis in the early curable 
stage of cancer of the cervix uteri,* rectum, oral cavity, 
skin, etc. Sponge Biopsy has received awards at the 
Scientific Exhibits of the N. Y. State Medical Society 
and the American Medical Association. 

For best results use Onkospunge No. 1 and Gladstone Sponge Bi- 
opsy Forceps, prepared and designed especially for Sponge Biopsy. 

Write for descriptive leaflet and reprints, 
* Ref. Am. J. Surg., March, 1951. 
J.A.M.A. April 21, 1951 p. 1238 


HISTOMED, INC. 
181 Lafayette Street Paterson 1, New Jersey 


| Only 
BEAVER 
Makes BENT Blades 
They fit all Beaver knife handles. 
RUDOLPH BEAVER CO. 


Waltham 54, Massachusetts 


In answering advertisements please mention The American Journal of Surgery 
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(continued from page 42) 


In addition, the Research Foundation has 
received a grant of $3,600 from the Sterling 
Winthrop Research Institute, Rensselaer, New 
York, for use by Dr. Alfred E. Farah, Associate 


Professor of Pharmacology, as a Fellowship 


Fund and Research Grant in the general field 
of diuretics and in particular on studies dealing 
with the mechanism of diuresis. 


ss copy the following from a recent issue 
of “TIME.” 

“Ever since a siege of rheumatic fever at 
eleven, Mary Dansereau had been facing the 
prospect of an early death. The mitral valve of 
her heart had become calcified. To maintain 
circulation, her damaged heart had to work 
harder, and it was slowly giving out. For four 
years she had been a semi-invalid, unable to do 
much for her two children, and so weak that she 
took an hour to make a bed. 

“Last December, over the objections of 
nervous relatives, Mary agreed to undergo a 
delicate operation. Doctors explained that the 
radical repair job they had in mind had been 
tried before, although none of the patients had 
lived long enough to prove the method suc- 
cessful. But at 37, Mary was convinced that 
life would be worthwhile only if she could be 
cured. 

“‘At Boston’s Peter Bent Brigham Hospital, 
surgeons cut into her heart and enlarged the 
opening of its mitral valve. They anchored a 
small (14-in.) lucite ball on a steel suture just 
below the flaps of the valve. The plastic ball 
can move just enough to allow blood to drain 
downward into the ventricle. It moves up to 
act as a stopper in the mitral valve when the 
heart contracts to pump blood into the aorta. 

“Now, two months later, Mary Dansereau 
is the only human with a part-plastic heart. 
She will have to take life easy for a while, but 
even before she left the hospital she felt so 
much better that she was able to kick up a little 
jig of joy.” 


R. B. J. TODD, Director, Ortho Research 


Foundation, Raritan, New Jersey, re- 


cently announced the appointment of Dr. Carl . 


G. Hartman to Associate Director of Research. 
Dr. Nathan Millman has been appointed As- 
sociate Director of the Division of Physiology 


and Pharmacology. Dr. Hartman has been 
identified with the Universities of lowa, Texas, 
Chicago, Columbia and California. He spent 
many successful years with the Carnegie Em- 
bryological Laboratory at the Johns Hopkins 
Medical School. From 1941 to 1947 Dr. Hart- 
man was Professor of Zoology and Head of the 
Department of Zoology and Physiology at the 
University of Illinois. From here he came to the 
Ortho Research Foundation as Director of 
Physiology and Pharmacology. In 1946 Dr. 
Hartman received the Squibb Award from the 
Endocrine Society for his consistently basic 
contributions over the years to the endocrinol- 

ogy of reproduction. | 


ETERANS Administration announced for 

the first time the number of military per- 
sonnel who have returned to civilian life as 
veterans since the Korean conflict started June 
27, 1950. As of January 31, 1952, there were 
655,000 living veterans with U. S. military 
service since the Korean conflict began. This is 
an average discharge rate of nearly 35,000 a 
month for the nineteen-month period. Many 
of these since-Korea veterans also saw service 
during World War 11. 

A total of 135 veterans who were disabled in 
service since June 27, 1950, were being re- 
habilitated on January 31, 1952, under the 
Vocational Rehabilitation Act to overcome the 
handicaps of their disabilities. Of the 135 
veterans, ninety-nine were in school training; 
four in institutional on-farm training and 
thirty-two in job training. Institutional on- 
farm training combines class room studies with 
practical work on the farm. As of December 31, 
1941, a total of 3,988 were drawing compensa- 
tion for service-connected disabilities or pen- 
sion for non-service-connected disabilities. 

VA hospitalization was being provided on 
January 31, 1952, for 1,862 veterans with 
service since Korea. In addition to living 
veterans with service since Korea, VA was 
furnishing benefits to dependents of deceased 
veterans of the Korean conflict. As of Decem- 
ber 31, 1951, 17,061 dependents of 8,895 such 
deceased veterans were receiving VA death 
compensation or pension. On the same date, 
VA had allowed 4,521 claims for indemnity 
payments to survivors under Public Law 23, 
the Servicemen’s Indemnity and Insurance 


(continued on page 46) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


STRYKER 
CAST 
CUTTER 


Cuts a window, bi-valves, or removes an entire cast 
quickly, safely and easily. Cuts toughest plaster in 
just a few seconds. Spares patient needless pain and 
discomfort. Sturdily built for dependable service. 
STRYKER WALKING HEEL makes 
. Walking cast easier to apply, more 
fF comfortable to wear. 


ORTHOPEDIC FRAME COMPANY 


Kalamazoo, Michigan 


Colostomy and lleostomy Patients 


find MORE convenience and LONGER 
service with 


PERRY APPLIANCES 


large variety of models and sizes 
CUPS, BAGS, PROTECTORS and 
IRRIGATORS, MANY FEATURES 
found ONLY in PERRY appliances. 
Write for folders showing complete 


line. 


MURLE PERRY 


3803 East Lake Street 
Minneapolis 6, Minn. 


Close-Up of 
Eye Taken 
with New. 
Exakta 
Camera. 


New Model with Pre-Set Diaphragm 
Control 


35-mm. EXAKTA “VX" 


Single Lens Reflex Camera for 
Parallax-Free Surgical Photography 


The Exakta, with both regular and telephoto lenses, is widely used 
in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct ‘‘on the subject” 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, 
developmental, and end result pictures of »atients; for copying 
X-Rays; and for making color transparencie of injuries and lesions 
—a necessity for recording and lecturing. 


With f2.8 Zeiss Tessar ‘“T’’ Coated Lens with Pre- 


Penta-Prism Eye Level Reflex Viewfinder......... 50.00 


Write Dept. 500 for free descriptive booklet “‘E”’ on camera and 
accessories and brochure on close-up technique with the Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


SMo 
SMITH-PETERSEN 
HIP CAPS 


Made in wide range of sizes. Made of 
18—14chromium-nickel. corrosion resistant stainless steel. Devel- 
oped in cooperation with the Bureau of Standards, American 
Academy of Orthopedic Surgeons and Military Surgeons. 
Available through your surgical supply dealer. Send for catalog. 


ORTHOPEDIC EQUIPMENT COMPANY 
300 Ft. Wayne St., Bourbon, Indiana 


ing hemorrhoidectomy), as an aid 
in perineal dissection and repair 
following delivery. 


Sold only on prescription—at your surgical dealer or ethical pharmacy 
Adult Set sizes 1, 114, 2, 3—for stretching anal sphincter. 
Children’s Set sizes 0, 1, 144, 2—for preventing contracted anus. 
Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 
Write for Literature and Reprints 
460 East 75th Street 


YOUNG'S pitators 
Extremely useful in the treat- 
ment and prevention of con- 
tracted anus (particularly follow- 


F.E. YOUNG & CO. Chicago 19, Illinois 


In answering advertisements please mention The American Journal of Surgery 


MEN AND WOMEN 
AT LAST! THE ABSOLUTELY 


NON-ALLERGIC 
SURGEONS’ GLOVES 


Proven 100 % effective by outstanding Surgeons 
The WATSOLITE soft Vinyl-Lanolin gleve is 
the only elastic glove withstanding repeated 
sterilization in strong hydrogen-peroxide. Or may 
be sterilized by conventional methods. WA TSO- 
LITE Gloves are Patented & pat. pending and 
are the Surgical gloves not containing rubber. 
Order by pfd. rubber glove size (we suggest that 
your Vinyl gloves be } size larger). Available in 
std. light; or sheer wt., Cadet style @ $1.50 per 
pair ppd. Send Ck. or MO to - 


WATSOLITE COMPANY, Inc. 
R.D., Riverton, N.J. 


THE AMBUL-AIDER 


FIRST AID 
TO EARLY LOCOMOTION 
Permits post-operative 
for above-the-knee amputees. 
Heavy tubular aluminum and 


leather with well padded is- 
chium ring. Easy adjustment to 
compensate for stump shrinkage. 


Write for literature, exclusive with 


COSMEVO 216 Paterson St., Paterson, N. J. 
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(continued from page 44) 


Acts of 1951. This is the law that provides a 
free indemnity of up to $10,000 less any Gl 
insurance in force, for the immediate family of 
eligible servicemen and women who die in 
service or within 120 days of their discharge 
from service. 


Fy of $1,000 donated by the Kappa 
Delta Sorority may be awarded annually 
by the American Academy of Orthopaedic 
Surgeons for the best research related to ortho- 
pedic surgery and performed by an American 
citizen in the United States. This research must 
be presented to the Committee on Scientific 
Investigation of the American Academy of 
Orthopaedic Surgeons before November 1, 
1952. Researchers interested in competing for 
this prize are requested to secure further infor- 
mation from Dr. Claude N. Lambert, 104 
South Michigan Avenue, Chicago 3, Illinois, 
Chairman of the Award Committee for 1952. 


KB pene medical and nursing professions will 
appreciate the convenience of the new 
““Cut-Quick” package in which Johnson & 
Johnson, manufacturer of surgical dressings, is 
making available its long-popular and widely 
used Red Cross Adhesive Tape and its recently 
introduced Red Cross Plastic Tape. With its 
serrated edge, the cover of the new package 
does the cutting when a strip of tape is needed. 
While doctors and nurses are adept at tearing 
off a strip of adhesive tape without twisting it, 
tearing the tape against the cover’s cutting edge 
is easier than tearing it with unaided fingers, 
and a lot quicker than using scissors. 


— first carefully appraised estimate of the 
number of American citizens dying an- 
nually, as a result of drinking alcoholic bever- 
ages, has just been released by the American 
Business Men’s Research Foundation. 

“The actual number of such deaths ranges 
from a minimum estimate based on positive 
evidence, of 9,433, to a possible maximum esti- 
mate of 57,850, which for several reasons, may 
be much nearer the mark than the minimum 
figure. Every available source of information is 
being examined. 

“One of the most significant, intensive 
studies of the alcohol factor is that reported by 
the Westchester County, New York, coroner’s 


office, which reported that 24% of non-indus- 
trial deaths involved alcohol. Other carefully 
investigated figures of suicides and homicides, 
of occupational accidents, and non-industrial 
deaths involving alcohol, strongly indicate that 
the total number of deaths in which alcohol 
played a part, may well have reached the 
maximum figure noted, 57,850, approximately 
4% of the 1,456,000 total deaths reported in 
the year 1950.” 


— of the Rotator Cuff, by H. F. 
Moseley, M.A., D.M., M.Ch., is far above the 
average in every respect. It is the result of 
many years of intensive scientific work on the 
author’s part. It is scientifically sound. It is an 
example of scientific writing made instructive 
and interesting in excellent prose. The colored 
illustrations by Helen MacArthur are indeed 
excellent. In all there are 108 illustrations, 
the greater number in color. The text covers 
Anatomic Considerations, Function of the 
Rotator Cuff, Clinical Picture, Operative Pro- 
cedures, Treatment and Results, Author’s Ex- 
perience and Case Records. Any surgeon, gen- 
eral or orthopedic specialist, should possess this 
work and then read it carefully. Published by 
Charles C Thomas. $6.50. 

At long last we have Sir Reginald Watson- 
Jones’ Fractures and Joint Injuries. The first 
edition was published in 1940, and since then 
many thousand of these volumes have been 
sold throughout the world. Many chapters have 
been rewritten and new material has been 
added, bringing this work up-to-date. The il- 
lustrations deserve special mention. They are 
far above average and the colored plates, of 
which there are many, are beautiful. We were 
fascinated with the painted portraits of Hugh 
Owen Thomas and Robert Jones, especially the 
former with a peaked cap on his head and a 
lighted cigar hanging from his lips. This book 
needs no detailed review. It has everything and 
has been termed the one book every surgeon 
who does work on bones and joints, and every 
orthopedist should have in his library. This 
first volume is brought out by The Williams 
and Wilkins Company. $22.00 per set. 

The Ciba Foundation has published in sym- 
posium form (249 pages and index) Liver Dis- 
ease. The Consultant Editor is Sheila Sherlock, 
M.D., F.R.c.P. and the Editor for the Ciba 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SURGICAL INSTRUMENTS 
Specializing in the finest 
imported and domestic instruments. 


(Write for catalogue) 


CAMPBELL ‘CA ASSOCIATES 
918 Race St. Cincinnati, Ohio 


PINS & INSTRUMENTS 


Lommer 


MANUFACTURING CO., WARSAW. IND. 


The 


Improved 


PADGETT-HOOD 
DERMATOME 


For simplified split skin grafting with 
real accuracy and speed 
Inexpensive THROW-AWAY 
blades 
DERMATOME TAPE available 
for all models 

Write for complete catalog today 


KANSAS CITY ASSEMBLAGE CO. 


816 Locust Street Kansas City, Missouri 


Disintegrating 


ALESEN T-TUBE 


For Safer Gastrectomy 


Reduces hazard of duodenal 
stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at your Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
2857 East 11th Street, Los Angeles 23, Calif. 


Disintegrating INTESTO-RING 
(INTESTINAL ANASTOMOSIS RING) 


Surgeon ‘can SEE and FEEL the progress of 
the anastomosis. Facilitates and increases 
accuracy of intestinal anastomosis. Disinte- 
grates and discharged in 40 hours post- 
»peratively. Contains barium sulfate for 
x-ray purposes. Available at your Surgical 
Supply House. Write for Literature. 5 sizes 
—1l4mm, 18mm, 23mm, 28mm, and 31mm. 


(All sizes are 25mm in length) 


SEAL-INS LABORATORIES — 2857 East 11th Street 
Los Angeles 23, Calif. 


THE GREEN JOURNAL 


A Teaching Journal 
on 
Post Graduate Medicine 


Price: $12.00 U.S.A. 


$15.00 Foreign 


The American Journal of Medicine, Inc. 
49 West 45th St. New York 36, N. Y. 


The 
Amencan Journal 
of Medicine 


FRACTURE EQUIPMENT 


Traction Apparatus, Finger Splints, 
Head Halters, Walking Heels 


Catalog Sent on Request through 
Surgical Dealers. 


RAJOWALT COMPANY 
WARSAW, INDIANA” 
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Foundation, G. E. W. Walstenholme, 0.B.e£., 
M.A., M.D. Part 1: Protein Metabolism in Liver 
Disease; Part 11: The Aetiology of Hepatic 
Cirrhosis; Part 111: Aetiology of Portal Hyper- 
tension and Ascites and Its Treatment; Part Iv: 
Pigment Metabolism; Part v: Splanchnic Blood 
Flow; Part vi: Infectious Aspects of Liver Dis- 
ease. There are 112 illustrations. The Blakiston 
Company. 

An outstanding issue among scientific journal 
publications is the October, 1951, number of 
the Bulletin of the Hospital for Joint Diseases. 
(The Bulletin is published twice a year.) This 
issue is the Henry L. Jaffe Anniversary Volume 
(a volume in tribute to H. L. Jaffe). Samuel 
Kleinberg is Editor-in-Chief. There are thirty- 
five articles by fifty-five contributors. The 
papers are of an exceptionally high order. The 
volume covers 527 pages and is iliustrated. 
Published semi-annually by The Hospital for 
Joint Diseases, New York, N. Y. Single 
copies, $6. 

The Thoracic Surgical Patient, Preoperative, 
Anesthetic and Postoperative Care by Lew A. 
Hochberg, M.p. Foreword is by Frank B. 
Berry, M.D.; contributors are Doctors H. 
Harvey Cooperman, Lewis Dickar, Barnett A. 
Greene, E. Harrison Griffin, Edward Hirsch, 
Lewis A. Hochberg and Emil A. Naclerio. The 
book covers Physiology and Pathologic Physi- 
ology, Endoscopy, Anesthesia, Injuries to the 
Chest, the Chest Wall, Empyema Thoracis, 
Collapse Therapy, Pulmonary Resection, Study 
of the Esophagus, Diseases of the Mediastinum, 
Diaphragmatic Hernia, Cardiovascular Sur- 
gery and Rehabilitation. There is a Bibliog- 
raphy and an index. Published by Grune & 
Stratton, Inc. $8.75. 

We welcome Volume 11 of Post-Graduate 
Lectures on Orthopedic Diagnosis and Indica- 
tions by Arthur Steindler, M.p., F.A.c.s. These 
volumes need no build-up; they are top quality 
in their field. This volume covers Tuberculosis 
of the Skeletal System and Osteomyelitis. It is 
highly recommended to general surgeons. The 
majority of orthopedic surgeons will own a 
copy. The book has 372 illustrations, 270 pages 
and an author and general index. $8.75. 

Monographs on Surgery 1952, edited by B. 
Noland Carter, M.p., ph.p., and as Advisory 
Editors, for gynecology, Joe V. Meigs, M.p., for 
urology, Charles Huggins, M.p., and for ortho- 
pedic surgery, Alfred R. Shands, m.p. This is 


the third volume of Monographs on Surgery, 
and they replace the previously published 
Nelson’s Loose Leaf Surgery. There are twenty- 
three contributors. All subject matter is up-to- 
date and scientifically sound. It makes for good 
and instructive reading. The volume, 430 pages, 
is profusely illustrated and has references at 
chapter endings and a good index. The Williams 
& Wilkins Company. $12.50. 

A Textbook of Clinical Neurology, with an 
Introduction to the History of Neurology, by 
Israel S. Wechsler, M.p., is a seventh edition. 
In the first edition, published in 1927, the 
author wrote, “. .. As this is essentially a 
textbook of clinical neurology I have attempted 
to present, wherever possible, the various dis- 
eases in such a way that the signs and symp- 
toms grow out, as it were, of the anatomico- 
pathological substratum and are seen to be 
consequent upon the underlying physiological 
disturbance.” One might say this is the theme 
running through the pages. We learn the text 
of this edition has been improved, and the new 
and valuable has been incorporated in the text, 
and all that appeared to be obsolete has been 
pruned away. In every way the work is up-to- 
the-minute. Naturally, a textbook that lives to 
a seventh edition needs no detailed review. It 
has earned its place among the readers. The 
book has 801 pages, copious references, 179 
figures and an index. Published by W. B. 
Saunders Company. $9.50. 


BOOKLET which should be of considera- 
ble interest to any physician was pub- 
lished by the World Health Organization on 
March 10, 1952. Medical Certification of Cause 
of Death, prepared by the WHO Center for 
Classification of Diseases, aims to aid the 
physician to understand better the filling-out 
of the WHO International Form of Medical 
Certification of Cause of Death, the use of 
which has been adopted by many countries for 
the compilation of mortality statistics. Lack of 
sufficient comprehension of what the statistical 
office wants on the form, and consequent fail- 
ure to note morbid conditions in their proper 
sequence or to supply accurate and adequate 
information can nullify efforts of health ad- 
ministrations to obtain valid statistics, which 
are the basis of many health programs as well 
as an invaluable tool in medical research. 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


Via 20% Dissolved Benzocaine 


A rapid control of surface pain in (moist,) 
many post-surgical conditions: Hemor- 


rhoidectomies, episiotomies, amputa- 
tions, removal of tape. Also to pre- 
vent pain in rectal and other ex- 


OINTMENT 
SUGGESTED IN THE PRESSURE TREATMENT 
OF 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities 


combined with 


AMERICAINE, INC., 1316 Sherman Ave., Evanston, Ill. 


CHLOROPHYLL THERAPY 
PLUS BACTERIOSTASIS 


Containing water soluble derivatives 

of Chlorophyll ‘‘a’’ and Oxyquinoline 

Benzoate. To aid normal granulation rv 
of slow healing wounds and combat [RRINIIINNIINEEE 
infections. Also for deodorization of § 
malodorous lesions. Send for literature. 


AMERICAINE, INC. 
1316 Sherman Ave., SS 0 We lé, / Iuce. 


4 L 0 0 T EL A ond 5 North Wabash Avenue Chicago 2, Illinois 


where pressure is indicated 


It costs no more to use the best 


Catalog and price-list on request 


Davy = = TR AT F< ACT U RE S 


Less Scar Formation THE SIMPLE, EASY WAY 


Clean—Comfortable 
Made of Aluminum 
° Normal talking and 


Roger Anderson Equipment 


Excellent for Mastectomy eating . . . for even 
as well as Laparotomy 


edentulous patients. 
FREE SAMPLES, upon request, Write for technics and prices 


Sold by All Dealers ; 
AMERICAN MED. SPEC. CO. INC. : 


12 East 12th Street New York City 


AZOCHLORAMID IN TRIACETIN 1:500 
® For moistening dressings and packings 
Brand of CHLOROAZODIN U.S.P. 
An Effective Anti-Bacterial Agent in To prepare isotonic saline solution 1:3300 for 


TRAUMATIC WOUNDS « DIABETIC GANGRENE irrigation, hot soaks, compresses, etc. 
INFECTED ULCERS « DRAINING SINUSES te: Non-toxic to tissue — Virtually non- 


irritating. Non-staining — Odorless — 
Strongly deodorizing PA-11 


= 
aminations and instrumentation. Avail- 
able ‘‘Clear’’ and ‘With Chloro- 
TOPICAL ANESTHETIC | | elastic adhesive) 
= 
> 
; 
4 
Wel WALLACE & TIERNAN PRODUCTS, INC., Belleville 9, N. J., U.S.A. 
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S ampaine 


Manufacturers of 
a Complete Line of 
s’ and Ho 


Equipment 


OPERATING TADLES 


OSSTETRIC TABLES 
STAINLESS STEEL 


OPERATING ROOM 


EQUIPMENT 
NURSERY EC 
HOSPITAL CARTS 


NURSES STATION 
EQUIPMENT 
AUTOPSY ROOM 
EQUIPMENT 
HOSPITAL B 
FURNITURE 
PHYSICIANS’ EXAM- 
INING ROOM 
FURNITURE 
RECEPTION ROOM 
FURNITURE 
HOSPITAL CABINET 
AND CASEWORK 
LABORATORY 
FURNITURE 


by Surgical and Hospite! Supply Dealers 


SMOOTH, SPLIT-SECOND 
HEAD END CONTROL! 


SHAMPAINE HAMPTON O.B. TABLE 


Shampaine 


The Hampton O. B. Table has a// controls at the head end 
of the table to relieve confusion and increase efficiency. 


@ Retractable Leg Section =For smooth transition from 
labor to delivery position. 


@ Fixed Body Section — Perfect patient control with no 
shifting of anesthetist or equipment. 


@ Non-slipping Crutch Rods — Held with positive lock- 
ing adjustable clamp. 


@ Streamline Design and Stainless Steel Sides — For 
easy draping and greater cleanliness. 


@ Hydraulic Base — Provides smooth height adjustments. 


Write For Complete information 


SHAMPAINE COMPANY, DEPT. P-6 
1920 South Jefferson Avenue 
St. Louis 4, Missouri 


Please send me complete information on the 
Shampaine Hampton O. B. Table. 


My dealer is. 
Name 
Address. 


Ci ty. Zone. State. 
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To increase 
peripheral blood flow 


a potent vasodilator 


Orally and parenterally effective Selore Priccett 
in peripheral vascular disease, 
by virtue of a unique dual action: 


A histaminelike effect, exerted 
1 directly on the walls of small blood vessels, 
dilating them 


A sympathetic blocking effect, 
2 relaxing vasospasm due to an overactive 
sympathetic nervous system 
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Priscoline hydrochloride (brand of benzazoline) 
is available as tablets containing 25 mg., 

as elixir containing 25 mg. per 4 cc., and in 10-ce. 
multiple-dose vials containing 25 mg. per cc. 


Issued: Tablets, bottles of 100 and 1000 
Multiple-dose vials, cartons of 1 
Elixir, bottles of 1 pint 
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